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MNOACHUTEJIbHAS 3AITNCKA

[Iporpamma 1Mo XuMuUM Ha YPOBHE CPEIHET0 OOIero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUs (pelepalbHOil 00pa30BaTeIbHOM MPOrpaMMbI CPETHETrO
obmero ooOpazoanusi (POIlI COQO), npencraBieHHbx B DenepanbHOM TrOCyIapCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom KoHuenmmu npenojaBaHus y4eOHOTO MpeaMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yOIMNUX
OCHOBHBIE 00pa3oBaTeibHBIC MPOTPAMMBI, U OCHOBHBIX MONOXEeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA

OcHOBY MOJIXOZOB K pa3paboTKe MNporpaMMbl IO XHUMHUH, K OIPEIENIECHUI0 oO0Iei
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIMXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumusa» s 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABWIIM KOHLIENTYaJIbHbIE IOJIOXKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH II€JIeH, COJEpXKaHUs, pEe3ylbTaToB OOydYyeHUs U
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

Xummuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00meo0pa3oBaTeIbHON
OpraHu3alliM, SBISETCS HEOThEMJIEMOM 4YacThbl0 UX 00pa3oBaHHOCTH. OHO  CIYXUT
3aBepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPHUCYILUX LEJIOCTHOM CHCTEME XHUMHUYECKOro oOpa30BaHUs. OTU LIEHHOCTH
KacaroTCsl TIO3HAHUS 3aKOHOB IMPHPOJIBL, (HOPMUPOBAHMS MHPOBO33PEHUS] M OOIIEH KyJIbTYpHI
YeJOBEKa, a TaKKe SKOJOIMYeCKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
IpUpOIHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00YyYarOIIMXCS HA YPOBHE CPEIAHETO
o01iero oOpa3oBaHMs CPeACTBaMHU YUEOHOIO IMpeaMeTa «XUMHs», COJEp’KaHUEe U MOCTPOEHHE
KOTOPOTO ONpEENCHbl B MpOrpaMMe O XHMHH C Y4ETOM CcHenu(puKH HAyKd XHUMHUH, e&
3HAYEHUs B MO3HAHUU MIPUPOJIbI U B MATEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € y4ETOM O0IIMX
Henel M MPUHIUIIOB, XapaKTEePU3YIOLUX COBPEMEHHOE COCTOSIHME CHCTEMbI CPEJHEro OOLIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pojib B COBPEMEHHOMU
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIIJIEHUS, B CO3JaHKE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpyXaroleM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOToOpoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpAa, OCO3HAHUSI B3aUMOCBS3HU
MEX/y CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTIMU PUMEHEHUS.

TecHo B3auMOnEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMM, XHMHs cCTaja
HEOTHEMJIEMOI YacTbi0 MUPOBOHM KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOIO TpyAa U
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK HayKa cO3MjaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJOTMH HampaBlieHa Ha pelIeHHe INI0OANbHBIX MPOOJIeM YCTOMUMBOrO pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HIKOJOTUYECKON O€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeJHEro oOumiero oobpa3zoBaHUs
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO NMOATOTOBKY OOYy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEIIHOIO BKIIOUEHHS B KHM3Hb COLUYMA,
MIPOJOHKEHUSI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBnsiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumus» U «O01as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX
SIBJISIIOTCSI OCHOBBI 0Aa30BOM HAyKU: CUCTEMa 3HAHUI M0 HEOPraHMYeCKOH XUMHUU (C BKIIOUEHUEM
3HaHUU U3 oOuIel XMMMU) U OpraHudeckod XxumMuu. PopMUpoBaHUE JAHHOW CHCTEMBbl 3HAHUI



Opyd HM3Y4YCHUHU TMpeaMeTa O0ecleYrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOILINX MOHATHH, 3aKOHOB U TEOPUI XUMUH.

CrtpykTypa comepkanus KypcoB — «Opranndeckas xuMus» U «O01as 1 HeopraHudeckas
XUMHUA» chopMUpOBaHa B IIPOrpaMMe 110 XMMHM Ha OCHOBE CHCTEMHOIO MOJX0/Aa K W3YYEHUIO
y4yeOHOro Martepuasia M OOyCJIOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONPEACNEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCHYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M 3JIEKTPOHHBIX IPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBaxX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHHMHA. B Kypce OpraHMuecKod XMMHUU IOIYy4aroT
pasBUTHE COOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUs IEpBOHAYaJIbHBIE
NPECTAaBICHNUSA O XUMUYECKOH CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBHCUMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUHU.

[Ton HOBBIM yIJOM 3peHHUs B mpeaMeTe «XHUMus» 0a30BOr0 YpPOBHS pacCMaTPHUBACTCS
U3y4eHHbII Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(akToJIOrMYECKUE CBEACHMS O BEUIECTBAX M XMMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckas XMMHUsA» OO0y4aroIUMCs MPEJOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3HaU€HUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJO0JIOIMUYECKUX TMO3UILIMM,
riy0Xe MOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOlaromiei 110
0OBSACHSIOLIEH U TPOTHO3ZUPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHHUH, a TAKXKE 0 XUMUUYECKUX PEAKLMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
jpononsserca B Kypcax 10 m 11 KiaccoB dieMEHTaMH COIEp)KaHUSA, HMEIOIIHUMU
KyJBTYpPOJOTHYECKHU M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT ITOHMMAaHHUIO
B3aMMOCBA3M XMMHHM C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
NPAaKTUYECKON JIEATEIIEHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHTAHUIO YBAKEHHSI K IIPOLIECCY
TBOpYECTBA B 00JACTU TEOPUHM U MPAKTUUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIECTBEHHO M JINYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, pelieHus
MHTEJJIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX HCCIIEN0BATENbCKUX 3ajad. B 1enom coaepkaHue
yueOHoro npeamera «XUMHS» JaHHOTO YPOBHS M3Y4YEHHUs OPUEHTHPOBAHO Ha (hOPMUPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /Il MOHUMaHUS QUIOCOPCKUX UAEH, TaKUX KaK:
MaTepHaIbHOE €IMHCTBO HEOPTaHUYECKOI'0 M OPraHUYeCKOro MHpa, 00yCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUM MyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MEeXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MPEINOChUIKaMH,
OCO3HAHHE POJIM XMMHUHU B PEUICHUH IKOJIOTMYECKUX IMPOoOJIeM, a Takxke mpobiieM cOepekeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTHHA U MaTepUAJIOB.

B mnumane pemenus 3amad BOCHHMTAHMS, Pa3BUTHS U COLMAIM3ALMKA  OOy4aromuxcs
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO COIAEP)KAHUSA M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaoT (OpPMUPOBAHME YHUBEPCAJIbHBIX YYEOHBIX NIEHCTBUM, MMEIOIINX
6a30Boe 3HauUEHHE JUIS pa3IMYHBIX BHJIOB JEATEIILHOCTH: PEIIeHUs MPpobieM, MOUCKa, aHau3a U
0o0paboTku uHPOpMaAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHs ONblTa MPAKTUYECKOH U
HCCIIEI0BATEIBCKOM 1€ATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B I03HAHUU XUMHUHU.

B nmpakTuke npenojaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOTO 00IIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpenHero oomiero oOpa3oBaHMs, TNPU  OMNPEAETICHUH  COJep)KaTeIbHOU
XapaKTepUCTUKU IeJiell M3y4deHHsl MpeAMeTa HalpaBiIeHHUEM IEePBOCTENIEHHON 3HAUYMMOCTH
TPaJUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHMHUYECKOM Hayku Kak oOjactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, IMPAKTUYECKOW IESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyibTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
OTIpEe/IeNICHUIO 1IeJIel N3YUYEeHHUS MTPeIMETa SBJSIETCS BIIOJIHE ONPABIaHHBIM.



HEJIA U 3AJAYU U3YUYEHUSA YYEBHOI'O ITPEJIMETA

CornacHo NaHHOW TOYKE 3pPEHHUsS TJIABHBIMU LEISIMU U3YyYEHHs NpenMeTa «XuMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmupoBaHME CHCTEMBbl XUMMUYECKMX 3HAHUH Kak Ba)KHEHIIEH COCTaBIIAIOLICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOUEBBIC TMOHSITHS,
(GyHAaMEHTallbHbIE 3aKOHbl U TEOPUM XHMMH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
O3HAKOMJICHHE C UCTOPHEN MX Pa3BUTUS U CTAHOBJICHUS;

e (opmupoBaHUE U Pa3BUTHE IMPEICTABICHUA O HAYYHBIX METOJAX MO3HAHUS BEUIECTB U
XUMHUYECKHX PEaKIHii, HEOOXOAUMBIX UI MPUOOPETeHHUsS YMEHH OpPHUEHTHPOBATHCS B
MHpE BEIECTB M XUMUYECKUX SIBIICHUH, HUMEIOIINUX MECTO B IIPUPOJIE, B IPAKTHUECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHMH M CIOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAONIOJEHHEM U
OOBSICHEHUEM XUMHUYECKOT0 SKCIEpPUMEHTa, COOJIIOJEHUEM NpaBuWil 0€30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ aTuM, copeprkaTtenibHas XapakTepUCTUKA 1iefieil U 3a/lau u3yuyeHus MpeiMera B
porpaMMe 1Mo XMMHUHU YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUHU C HOBBIMHU IIPUOPUTETAMU
B cucTeMe cpenHero ooOmiero obpa3zoBaHusa. CerogHss B MNpenojaBaHUU XMMUU B OoOJbIIEH
CTETIEHU OTHAETCS NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJepKaHUs OOy4eHus,
OPUEHTHUPOBAHHONH Ha MOATOTOBKY BBIIYCKHHKAa 00IIe00pa3oBaTelbHON  OpraHu3aluu,
BJIAJICIONIET0 HE HAOOpOM 3HAHM, a (YHKIMOHAIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHUSAMH aKTMBHOI'O MOJYYEHUS 3HAHUHA U NPUMEHEHUS UX B peabHOM >KU3HU Ul PELICHUs
NPaKTUYECKHX 3a/1a4.

B cBa3u ¢ 3TMM npu U3ydyeHMM IpeaMera «XUMHs» JOMHHUpPYIOLIee 3HadyeHue
nproOpeTaroT TaKKUe LENU U 33a9H, KaK:

ajantanusg  oOyyarolIMXCsi K  YCJIOBMSM  JMHAMUYHO  pa3BUBAIOLIErOCs  MHpa,
GbopMHpPOBaHWE MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSATEIbHOMY TMPHHATHIO TPAaMOTHBIX pELIEHHH B KOHKPETHBIX
YKU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHHUEM;

dopmupoBaHHe Yy OOYyYalOIUXCsS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE IS PA3IMYHBIX BHIIOB JESITEIBHOCTH: PEUICHUS MPOOIIeM,
MIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOMUMBIX s HPUOOPETEHHUs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAEeT BAYKHOE MECTO B TIO3HAHWHU XHMHH, a TAKXKe JUII OLEHKHU C
HO3UILUN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MTPOLECCOB
Ha OpTaHHW3M YeJIOBEeKa U PUPOJHYIO CPENy;

pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
oOy4aromuxcs: CIocOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHUHM B
COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTSIMH, UCIIOJIB30BATh COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTUH JIUIsl TIOMCKA M aHAJIN3a Y4eOHOH M HayYHO-TIOMYJIIPHON MH(POPMAITUH XUMHUIECKOTO
COJICpKAHUS;

dbopMHpOBaHUE U Pa3BUTHE Y O0YUAIOIIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HaOJII01aTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMUYIECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs yOeKIEHHOCTM B TyMaHUCTUYECKOH HalpaBIEHHOCTH
XUMHUHM, €€ BaXHOW PpOIM B  pelIeHUH TJ00albHBIX  MpoOJeM  palloHaIbHOTO
IOPUPOJIONOIB30BAHUS, TOMOJHEHNUS HSHEPreTHYEeCKUX PECypcoB U COXPaHEHHs NPHPOIHOTO
pPaBHOBECHsI, OCO3HAHMS HEOOXOJUMOCTH OEpEeKHOTO OTHOUICHHS K TMPHPOJIE W CBOEMY
3/I0pOBbBIO, a TaK)XKe MPUOOPETEHUS OIBITA MCIOIb30BAHUS MMONYUYECHHBIX 3HAHUHN IS IPUHATHS
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBSI3aHHBIX C XUMHYECKIMH SIBJICHUSIMHU.



Kosn4yecTBO 4acoB B yueOHOM IJIaHe HA U3yYeHHe MpeaMeTa
B yueOHOM maHe cpegHero oOmero o0pa3oBaHus HpeaMeT «XUMHUs» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o0nactu «EcTecTBeHHO-HAYUHbIE PEAMETHI.
OO61iee yuCiIO YacoB, OTBEAEHHBIX U U3YUEHUS XUMUHU, Ha 0a30BOM ypOBHE CPEIHEro
obmrero obpazoBanusi, cocrapisier 68 vacos: B 10 knacce — 34 uvaca (1 yac B Hepenwo), B 11
kiacce — 34 gaca (1 gac B Heneo).

YMK cootBercTBYeT npukazy MunucrepctBa npocsenieHust Poccuiickoit denepauuu ot
21.02.2024 Ne 119:

I"a6puensu O.C., OctpaymoB WN.I'., CnagkoB C.A. Xumus:10 knacc: YueOonuk. ba3zoBbrit
ypoBeHb. 10 kiacc.

INa6puensu O.C., OctpoymoB N.I'., CnagkoB C.A. Xumus. 11 knacc. YueOnuk. ba3zoBbrit
ypoBeHb. AkuinoHepHoe ooimiectBo «M3narensctBo «IIpocsemienuey, 2024.

COJEPKAHUE OBYYEHUA

10 KUIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHH

[Ipenmer opraHuyeckoil XUMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B MOJyYECHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHUs: OpraHuueckux coequHennii A. M. byrneposa,
e€ ocHOBHBIE TONOXKEHUA. CTpyKTypHBbIE (HOpPMYIBI OpPraHWYECKHX BEIIECTB. [ OMOJOTHS,
n3oMepus. XuMUYecKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX — OJUHAPHBIE U KPaTHBIE CBS3H.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiarypa
OpPraHMYECKHUX COEJAMHEHMHM (cCUcTeMaTHyecKas) M TpHUBHMAJbHbIE Ha3BaHUSA BaXKHEUIIMX
IIPEJICTaBUTEINIEN KIIACCOB OPraHUYECKHUX BEUIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBpAILEHUIN: O3HAKOMIIEHHE C
o0pa3liaMu OpraHMYECKUX BEIIECTB M MaTepHajlaMHM Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpPraHMYeCKHUX BEIIECTB, HAOJIOJAEHWE W ONHMCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO
[IPEBPALEHUIO OPTaHUYECKUX BEILECTB MPU HarpeBaHUM (IJIaBjieHUEe, OOyTIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTpPOEHHE, TOMOJOrMYecKMi psia. MeTaH um 3TaH — mpocTeiiiue
NpPEJCTaBUTENIN AJIKAHOB: (PU3MUECKHE M XUMHMYECKHE CBOMICTBa (peakuuu 3aMelleHUs Hu
TOpEeHUs ), HaXOXKACHNUE B IPUPO/IE, IOTYyUEHHE U TPUMEHEHHUE.

AJTIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U MPONWIEH — MPOCTEUIINE
NPEJICTaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBAHUS, TUAPATALlUH, OKUCIIEHHS U OJIMMEpH3alluN ), OJyYeHHEe U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u metmnOyraauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHrne CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTpPOCHMS, TOMOJOTHYECKHI psaA. ALETUIeH —
NPOCTEUIINNA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUUECKUE CBOMCTBA
(peakuuy THIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIH, TOPEHHUS ), TOJTy4YE€HUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3MUECKHE W XHMHYECKHE CBONCTBa (peakuuu
raJIoOTCHUPOBAHUS W HUTPOBAHUSA), IMOJIyd€HHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue Ce0lUCmea (peaKyuu 2aio02eHUpo8anus U HUMpPOBAHUs), NOyYeHUe U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTMueckas CBSI3b MEXKIY YIVIEBOJOPOJaMH,
MIPUHAJIEKANIMMU K Pa3IUYHbIM KJIacCaM.



[TpupoaHble UCTOUHUKU YTIaeBOAOPOAOB. [IpuponHblii ra3 U MOmyTHbIE HEPTSIHBIC Ta3bl.
Hedtr u e& mnpoucxoxaenue. CmocoObl mepepabOTk HeTH: TEPEroHKa, KPEKUHT
(TepMUYECKHiA, KaTaTUTHYeCKHii), muponu3. [IpoaykTsl mepepaboTku He(hTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMEeHHBIH yrosb ¥ NPOAYyKThI €ro nepepadboTKy.

OKclepUMEHTAIbHbIE METO/bl M3YUYEHUs BELIECTB M UX IPEBPALICHUN: 03HAKOMIIEHHUE C
o0pa3iaMu IIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HepTs» u «YToab», MoienupoBanue
MOJIEKYJ YIJIE€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEIEHHE NPAKTUYECKOW pPaOOTHI:
MI0JIyUYEHHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnble 3a1aun.

Bbuncnenuss mo ypaBHEHHIO XWUMHUYECKOM peakuuu (Maccel, 00BbEMa, KOJIMYecTBa
HCXOJIHOTO BEIECTBA WJIM IMPOAYKTa PEAKLMU I10 H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (PU3UYECKUE U
XMMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METAJUIaMH, TaJOr€HOBOJOPOJAaMHU, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYyJaMHu CUpTOB. JlelicTBUe METaHoJIa U 3TaHoJIa
Ha OpraHu3M YelloBeKa.

MHOroaToOMHBIE CHHPTHL. OTHJICHIJIHMKOIb W TIWIEPUH: CTpOeHHe, (U3NYECKHe |
XMMHUYECKHE CBOMCTBA (B3auMOJIeCTBUE CO IMIETOYHBIMHU METaJlJIaM1, KaUeCTBEHHAsI peaKiys Ha
MHOIOaTOMHBIE CHUpPTHI). JleficTBME Ha opraHu3Mm uesnoBeka. lIpuMeHeHue riaulepuHa U
STHJICHTJIUKOJISL.

@eHoNI: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne geHona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbIETHJ: CTPOEHHUE, (PU3UUYECKUE WU
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAau€CTBEHHbBIC PpEaKIUH),
[OJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeseIbHbIe KapOOHOBBIE KHCIOThl. MypaBbUHAsl U YKCYCHAsl KUCIIOTHI:
CTpoeHHe, pU3NYEecKre U XUMUYECKHE CBOMCTBA (CBOICTBa, 001IMeE AJIs KJlacca KUCIOT, peaKus
TepuUKanMu), ToJyyeHHe U npuMeHeHue. CTeapuHOBas U OJEMHOBas KHUCIOTHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE EHUCTBHE.

CrnosxHble 2Qupbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MApONH3 CIOXKHBIX 3PHUPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xupos. bruonorudeckas poiib KHUpPOB.

VYrneBoabl: cocTas, KiaccupuKalys yrieBo10B (MOHO-, TU- U Moiucaxapusl). [ roko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM pPacTBOPOM
okcuma cepebpa(l), BoccTaHoBIEeHHE, OpOXKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, onosornueckas poib. orocunTes. @pyKkTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemnonosa Kak IpupoaHble noaumepbl. CTpoeHHne Kpaxmalla U LIEeJUTFOJIO3bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpoJIn3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCHEpUMEHTAJIHBIE METOABl W3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: NPOBEACHUE,
HAOJIIO/IEHUE U OIMCAaHUE JEMOHCTPAIlMOHHBIX ONBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOoroaromMHbIX
crupToB (B3ammojelicTBue ThulepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (OkuciieHHe
aMMHMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajga C HWOJOM), MPOBEIACHUE MPAKTUUYECKOW pabOThl: CBOWCTBA pacTBOpa YKCYCHOU
KHCIIOTBI.

Pacuérnrie 3amaun.




Bbluncnenuss mo ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYEeCTBa
UCXOJIHOTO BEIECTBA WJIM IMPOAYKTa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WM IPOAYKTOB PEAKIIMH).

A3oTcozeprkanie OpraHn4eckie COeIMHEHNUS.

AMUHOKHCIOTBI Kak aM@OTepHble OpraHudyeckue coeluHeHus. Pusndeckue U
XUMHUYECKHE CBOICTBA aMHUHOKMCIOT (Ha mpuMepe INIMLKHA). buonorumueckoe 3HaueHue
amuHOKuUCIOT. [lentuasl.

benku kak mpupoaHble BBICOKOMOJIEKYJIIpHBIE coenuHeHus. llepBuuHasi, BropuuyHas H
TpPEeTUYHasi CTPyKTypa OenkoB. XHMMHUYECKME CBOMCTBAa O€JIKOB: TUAPOJU3, JEHATypalus,
KauEeCTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJaroAeHue u
ONKCaHHE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OENKOB IpH HArpeBaHWUHU, ILIBETHBIC
peakiuu OeIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CpeAHssl MoJIeKyisipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IIOJMMEPHU3ALUs U TOJIMKOHICHCALINS.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIlEHU: 03HAKOMIICHUE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MexnpeameTHbIE CBSI3H.

Peanuszanus MeXnpeIMETHBIX CBA3ECH IIPU U3yYEHUM opraHudeckon xumuu B 10 kiacce
OCYILIECTBJISIETCSl 4YEpe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
IOHSITUH, ABJISAIOMXCSA CUCTEMHBIMU JIJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmme ecTecTBEeHHO-HAYYHBIE TOHSTHS: SBJICHUE, HAy4YHBIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIMU3, CUHTE3, KIacCU(pHUKAIMs, MEepUOJUYHOCTh, HAOIIOACHUE, H3MEpPEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE.

®dusznka: MaTepus, FJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPIrETUYECKUNA YPOBEHD,
BEIIECTBO, TEJIO, 00BbEM, arperaTHOEe COCTOSIHUE BEUIeCTBa, (PU3NUYECKUE BEJIUYUHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BelIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTNYECKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOIIAEMBbIE, TOIINBO, PECYPCHI.

TexHonorus: NuIeBsle MPOIYKThI, OCHOBBI PAallMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC

OBHLIASI U HEOPTAHUYECKASI XUMUS

TeopeTuvyeckue OCHOBbI XUMHMHU

XuMu4yeckuil dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs O0OJIOYKA.
DHepreTUyecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemerTs. OCOOCHHOCTH
pacmpesieieHus: SJIEKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPHUOIOB.
DneKTpoHHass KOHPHUTypaIis aTOMOB.

Ilepuonnueckuii 3akoH u llepuomgmueckas cucrema XxuMuueckux osnemeHtos /J[. H.
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XHUMHUYECKHX
sanemeHToB J[. MI. MenzeneeBa ¢ COBpEMEHHON Teopueld CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX M CIIOYKHBIX BEIIECTB
0 TPYIIaM U epuoaam. 3HaueHUue NEePUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.



Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BuUIbl XUMHUYECKON CBs3U (KOBaJICHTHAs
HEMOoJIsIpHasl U TOJIsIpHAas, MOHHAsA, MeTaJlMueckas). MexaHu3Mbl 0Opa3oBaHUs KOBaJEHTHOU
XUMHUYECKON CBsi3M (OOMEHHBIA W TOHOPHO-aKIICTITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTB.
DnEeKTpOOTpULATENBHOCTh. CTeNeHb OKUCIIEHN. IOHBI: KATHOHBI ¥ aHUOHBI.

BemiecTBa MOJNEKYJISPHOIO U HEMOJIEKYJSIPHOIO CTPOCHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BeulecTBa. THIbI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJJIMYECKON PEIIETKU.

ITonsiTe 0 gucnepcHbIX cucreMax. VICTUHHBIE M KOJIJIOMIHBIE pacTBOPLI. MaccoBas 1ouist
BEIECTBA B PaCTBOPE.

Knaccugpukamuss HeopraHuyeckux coequHeHud. HomeHkiaTypa HEOPraHWYEeCKHX
BEUICCTB. ['eHeTHYecKas CBSA3b HEOPIaHWYECKUX BEIIECTB, INPUHAMIEKAUX K Pa3Iu4YHBIM
KJIaCCaM.

Xumnueckass peakuusa. Knaccupukanus XUMHUYECKHX peaklUil B HEOPraHUYECKOHM U
OpraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHUS! MACChl BEILIECTB, 3aKOH COXPAHEHUsS U NpEBpalLEHUs
SHEPruy NPU XUMHUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3jIMYHbIX (pakTopoB. OOpaTUMble pEaKLUU.
Xnmuyeckoe paBHOBecHe. DakTOpbl, BIUSAIOIME HA COCTOSHHUE XMMHMUYECKOTO PaBHOBECHS.
ITpunnun Jle Hlarense.

OnexTponuTnyeckas aucconuanus. CuiibHble M cinadble 37eKTpoiauThl. Cpeaa BOJIHBIX
pacTBOPOB BELIECTB: KHUCJIAsl, HEUTpaIbHas, IEJIOYHAS.

OKHCIUTENIBHO-BOCCTAHOBUTEIILHBIE PEAKLIUH.

OKCHepUMEHTAJIbHBIE METO/bl M3YUEHHUsl BELIECTB U UX IPEBpallleHUui: JAEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux siemeHtoB JI. W. MenneneeBay, u3yueHue
MoJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJIIOJAEHUE M OINKUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMNBITOB (pa3joXKeHHe MNEepOKCHIAa BOJIOpOJa B NIPUCYTCTBUHM KaTalu3aTopa,
OIPENIEIICHUE CPEllbl PAaCTBOPOB BEILECTB C IOMOIIBIO YHUBEPCAIBHOIO MHIAUKATOPA, PEAKLIUH
HMOHHOr0 OOMeHa), MPOBEICHHE MpPAaKTUYeCKOM paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTh XUMHUYECKOU PEAKIINM».

Pacuérnble 3agadu.

Pacuérbl o ypaBHEHHSAM XUMUYECKUX PEAKIUil, B TOM YHCJIE TEPMOXUMUYECKHE PAaCUEThI,
pPacu€Thl ¢ UCTIIOIB30BAHUEM MOHATHUS «MACCOBAs A0S BEIIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. Ilonoxxenne HemeramioB B Ilepuonnmyeckoil cucCTeME XUMHYECKHX
anemenToB J[. . MenneneeBa M 0COOEHHOCTH CTpoeHMsI aromMoB. (dDu3nueckue CBOMCTBA
HEMETaJJIOB. AJIJIOTPOIHS HEMETAIUIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA BAXHEHIIMX HEMETaUIOB (TaJIOTE€HOB, Cephl, a3oTa, ¢ocdopa,
yriepoja U KpeMHHs) U UX COeTUHEHUH (OKCUAO0B, KUCIOPOJICOAEPKAIUX KUCIOT, BOJOPOAHBIX
COEJIMHEHUN ).

ITpuMeHeHnEe BaXXHENIINX HEMETAIOB U UX COCIUHEHHM.

Meramnsl. Ilonoxenne metainos B [lepruoandeckoi cucTeMe XUMHYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJEKTPOHHBIX 000JOYEK aToMOB MeTayuioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEeHUI
METAJIJIOB.

XYUMHYEeCKHE CBOICTBA BaXXHEHIIMX MeETAIIOB (HATPHUH, Kaiuil, KaJblLMW, MarHui,
ITIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61ue criocoOb! Moay4yeHus: MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BELIECTB M MX IPEBpALLEHUN: H3Yy4YEHHE
KOJUIEKIIMU «MeTajuibl M CIUIaBbl», OOpa3lOB HEMETAJUIOB, pPEIIEHHE AKCIEPHUMEHTAIbHBIX
3a1a4, HaONIOJEeHHMEe W  ONHMCAHUWE JIEMOHCTPAI[MOHHBIX U JIAOOPATOPHBIX  ONBITOB



(B3auMOJeHCTBUE THUAPOKCHAA ATIOMUHHS C PACTBOPAMHM KHUCJIOT M IIEJIOYed, KayeCTBEHHbIE
peakIny Ha KaTHOHBI METAJIOB).

PacuérHnie 3amaun.

PacuéTel mMacchl BemecTBa MM 00BbEMa Tra3oB I0 W3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00BEMY OJTHOTO M3 YYacCTBYIOIIUX B PEAKIIMU BEIIECTB, PacdyéThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIMHU, €CITH OJJTHO U3 BELIECTB UMEET IIPUMECH.

XuMHuA 4 KN3Hb

Ponp xumun B 00€CIiedeHIH KOJIOTUIECKOM, SHEPreTUICCKON U THUINEBON 0€30IacHOCTH,
pa3BUTHUM MeAuLMHBL. [loHATHME O HaydyHBIX MeETOAAaX MO3HAHMS BEIIECTB M XUMHUYECKUX
peaKuui.

[IpenacraBnenuss 00 OOIMMX HAYYHBIX TMPHUHIMIAX [POMBIIIJICHHOTO TOJYYCHHS
Ba)KHEHIITNX BEIICCTB.

YenoBek B MHpE BEHIECTB M MATEPUAVIOB: BAXKHEHUIIME CTPOUTEIbHBIE MAaTEpHUaIbl,
KOHCTPYKIIMOHHBIE MaTe€pHaybl, KPaCKH, CTEKJIO, KE€paMHKa, MaTepUAJIbl I SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIC yI0OpEHUS.

XuMUsS U 3I0POBbE 4YEJIOBEKAa: MpPaBUJIAa HMCIOJIb30BaHUS JIEKAPCTBEHHBIX IIPENAPATOB,
npaBujia 6€30MacHOr0 MCIOIb30BaHMS IIPEMapaToB ObITOBON XMMHH B TIOBCETHEBHOM JKH3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBS3EH MPH U3YYCHHH OOIIEH U HeOpraHMYeCKOi XUMUU B
11 kyacce OoCyIIeCTBIsICTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK W MOHATHM, SBJISIOLUXCS CUCTEMHBIMH Ui OTAEJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UK.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (hakT, TUIIOTE3a, 3aKOH, TEOpHUs,
aHajus3, CHHTE3, KIIaCCHU(UKALUS, MEPUOJNYHOCTb, HaOJII0JICHUE, SKCIEPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHHUE, SIBJICHUE.

®dusuka: Marepus, dHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
pPaZlo0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOe
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETMUNHBI U €UHUIIBI UX U3MEPEHHS, CKOPOCTb.

buonorus: kneTka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAMHHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE TOPOIBI, TTOJIE3HBIE HCKOMAeMBbIe, TOTLTUBO, PECYPCHI.

TexHoorns: XHUMHYECKas MIPOMBIIUIEHHOCTb, METAJLTyprus, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepHUalIoB, CEIIbCKOXO031CTBEHHOE IIPOU3BOJICTBO, MUIIeBast
MPOMBIIIUICHHOCTh, (papMalieBTHYECKasi MPOMBIIIIEHHOCTh, TMPOU3BOJCTBO KOCMETUYECKUX
[IPENaparoB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTE€pUAIOB, JIEKTPOHHAS MPOMBILIJIEHHOCTD,
HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHA HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnmuBaeT TPeOOBaHUS K peE3ylbTaTaM OCBOCHHUS OOyYaIOIIMMHUCS
IporpaMM CpPeAHEro oOIIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuHo-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHUS
pOTrpaMM CpeAHEro o0IIero 00pa3oBaHus SABISETCS CUCTEMHO-AESTEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBUU C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yibTaTOB OCBOCHMS IpeiMeTa «XHUMHs» Ha YpOBHE cpenHero ooOmiero obpa3oBaHus
BbIJIEJICHBI CJIETYIOIINE COCTABIISIONINE!



OCO3HaHHE O0YYAIOMIMMUCS POCCHUUCKON TPaKTAHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEIEIICHHUIO;

HAJIMYUE MOTUBAILIUU K 00yUEHUIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYYArOIIMXCSl PYKOBOJCTBOBAThCS B CBOCH JEATEIBHOCTU
LHEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, IPUCYIIUMH LEJOCTHOM CHCTEME XUMHUYECKOIO
o0Opa3zoBaHusi;

HAJIMYUE TPABOCO3HAHUS DKOJOTUYECKOM KYJIbTYpbl U CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTbH KU3HEHHBIE IJIAHBI.

JlnyHOCTHBIE pE3ynbTaTbl OCBOEHUS MpeaMeTa «XUMHS» JOCTUTAKOTCS B €IMHCTBE
yu4eOHOM M  BOCHUTATENIBHOM J€ATEIBHOCTH B COOTBETCTBUHM € TI'yMaHHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, J1YXOBHO-HPABCTBEHHBIMM LIEHHOCTSMH M HJ€alaMH POCCHIICKOIO
IpaXJIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M NPAaBUIAMHU MOBEICHHS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CAMOPAa3BUTHA M HPAaBCTBEHHOT'O CTAHOBJIICHHS
JTUYIHOCTH 00YYarOIIUXCS.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHhopMHUPOBAHHOCTH
ONBITa TO3HABATEIHHONM M MPAKTHYECKOW MAEATEIBHOCTH OOYYAIOMIMXCS 10 pealn3aluu
MPUHSTHIX B OOIECTBE IICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpazk1aHCKOro BOCIIUTAHUS

OCO3HaHUA O0YYAIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, YBOXKEHUS K
3aKOHY U MPaBONOPSAKY;

MPEACTABICHUS O COLMAJbHBIX HOpPMAaxX M IpaBUiIaX MEXKIMYHOCTHBIX OTHOIICHHWI B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESATEILHOCTU MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHny yueOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIOJTHEHUN XUMUYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHNS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAHI0 OTE€YECTBEHHOM
XUMUU;

YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJIACTU TEOPUM U MPAKTUUYECKOIO NPUMEHEHUs
XUMHH, OCO3HAHUS TOTO, YTO JOCTHKEHHsI HAyKH €CTh pe3yJbTaT JUINTENIbHBIX HAOJI0JICHUH,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSTHHOTO TPpYAa YYE€HBIX U IPAKTHKOB;

MHTEpECa M TI03HABATEIIBHBIX MOTHMBOB B IIOJIYYEHHH M MOCIEAYIOIEM aHAJIU3e
MH(pOpPMaLIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHBIE C XHUMHUYECKUMHU SBICHUSMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHPYSICh Ha MOpAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTH OIIGHMBAaTh CBOE IOBEJCHHE W MOCTYNKH CBOMX TOBApHUINEH C MO3UIUN
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE MOCJEICTBUN ITUX IOCTYIKOB;

4) popMupoBaHNs KYJbTYpPbl 310POBbS:

NOHMMAaHM LEHHOCTeH 30poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

cOOUIO/IEHHsT TIPaBUI OE€30MacHOro OOpaIleHusi ¢ BEIIeCTBAMHM B OBITY, MOBCEJHEBHOMN
’KU3HU U B TPYJOBOU J€SITENbHOCTH;

NOHMMAaHMUS UEHHOCTH TPAaBWJI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOIO 0€30IacHOro
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/I0POBbIO U KU3HU JIIOJIEH;



OCO3HAHUS TOCJIEJCTBUI M HEMPUSATUS BPEIHBIX MPUBBIUEK (YIMOTPEOICHUS aTKOTOJS,
HapKOTUKOB, KypeHUs);

5) Tpy10BOr0o BoCIUTAHUSA:

KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATEIbCKONW JIESTEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YyYacTHE B PEIICHUM MPAKTUYECKUX 3a7ady COLUAIBbHOU
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYCCKOMY W3YYCHHUIO MPOQECCHil Pa3IUvYHOrO poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASAM TpyJa U pe3yJbTaTaM TPYI0BOH ACSATEIbHOCTH,

FOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHIMBUIYaTbHOM TpaeKTOpUH OOpa3oBaHMs,
Oynymieit mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEeN 00I111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTHYECKH 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAHHUA TJI00AIbHOTO XapaKkTepa SKOJIOTHUYECKUX MPoOieM, BIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE NTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JTOCTHKEHUN XUMUH ISl PEIICHUSI BOIIPOCOB
palMoOHATIBLHOTO TPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIIMX BPEI OKPYKaKIled MPUPOIHOM cpene,
YMEHUSI MPOTHO3UPOBATh HEOJATONMPHUATHBIE YKOJIOTUYECKUE MOCICACTBUS MPEATPUHUMAEMBIX
JEMCTBUM U PEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKON KYJIbTYPhI, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO03HABATEIIFHON, KOMMYHHUKATUBHOHN M COLMATBHON MTPAKTHKE, CIOCOOHOCTH M YMEHHS aK THBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTHUKH;

MOHMMAHUSA CHENU(PUKA XMMUU Kak HayKd, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
palMoOHAIBFHOTO HAYYHOTO MBIIIUICHUS], CO3JIJAHUHU IIEJIOCTHOTO MPEICTABIICHUS 00 OKPYXKAIOIIEeM
MHpE KaK O €IUHCTBE MPUPOJbl M YEJIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEU W
petieHun mpo0IeM COXpaHeHUs TPUPOTHOTO PAaBHOBECHS;

yOexXAEHHOCTH B 0CO00I 3HAYMMOCTH XUMHH JJIsi COBPEMEHHOW LMBHIM3ALMU: B €&
TYMaHHUCTUYECKOW HAIPaBIIEHHOCTH M Ba)KHOM POJIM B CO3/1aHMM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpBI, PEHICHUH TJI00ANBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHUSI YEIIOBEUECTBA — CHIPHEBOI,
OSHEPTreTUYECKOM, THUIIEBOM W DKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI,
o0ecreyeHny yCIOBHM yCIEUTHOTO TPyAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHa
00I11eCTBA;

€CTEeCTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOyYaeMble 3HAHUS IS
aHaM3a U OOBSICHEHUS SIBICHUN OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM U3MEHEHUH,
YMEHUS JienaTh 000OCHOBAHHBIE 3aKJIFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JAaHHBIX
C LEJbIO MOIYYEHUS! JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIPHO MCTOIB30BaTh XUMHYECKUE 3HAHUS JUIsl PEIICHUS TpoOeM
B PEAIbHBIX KU3HEHHBIX CUTYALIUSIX;

WHTEpeca K MTO3HAHUIO M UCCIIEIOBATEIBCKOM JICSITEIIBHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
aKTUBHOMY IIOJyYEHHIO HOBBIX 3HAaHMH 10 XMMHUU B COOTBETCTBUM C JKU3HEHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pasiMyHbIX cdepax npodeccunoHaTbHON
NeSITEbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpeamMeTHble pe3yibTaThl OCBOEHMsI yuyeOHOro mnpeaMera «XUMHUS» Ha YPOBHE
cpemHero odmiero o0pa3oBaHus BKIIOYAKOT:

3HaYMMbIe JJIs1 (POPMHPOBAHUS MHUPOBO33PEHUSI OOYUAIOMIMXCS MEKAUCUUIUIMHAPHBIC
(MeXTpeaMeTHbIE) O0IeHAyYHbIE TIOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
n CHGI_II/I(i)I/IKy MCTOAOB IMO3HAHHA, UCIIOJIB3YCMbIX B €CTCCTBCHHBIX HAaYyKaX (MaTepHH, BCIICCTBO,
SHEPrHs, SBJICHUE, MPOLECC, CUCTEMa, HAYYHBIA (DAKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIIEIOBaHUE, HAOTIOICHUE, U3MEPEHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe NEHCTBUS (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynsTuBHBIE), oOecreunBaomme (GopMupoBaHue (YHKIHOHAIBHOH T'PaMOTHOCTH |
COLIMATIbHOM KOMITETEHIIH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXAUCIUIUITMHAPHEIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIC JAEWCTBUS B II03HABATEIbHOW U
COLIMAIbHON ITPAKTHKE.

MetanpeameTHble pe3yNbTaThl OTPaXKalOT OBIAJACHHE YHUBEPCAIBHBIMU YyUeOHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYIIATUBHBIMHA IIGI\/JICTBI/UIMI/I.

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITENIbHO  (OPMYJIHUPOBATh M aAKTyalM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTrpuBaTh;

OTPENEATh IEJH JIeATeIbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUHM WX JIOCTHKCHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

UCIIONIb30BaTh MPU OCBOCHUHM 3HAHWN TPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH
XapaKTCPHBIC TIPHU3HAKU HOHATHH WU YCTaHaBJIMUBaTb WX B3aUMOCBA3b, HUCITIOJIb30BATh
COOTBETCTBYIOIINE MOHITUS JIsI OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUHN IJIA KJ'IaCCI/I(l)I/IKaIII/II/I BCIIICCTB U XUMHNYCCKUX peaKquI;

yCTaHABIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SBJICHUSIMU;

CTPOUTh JIOTUYECKUE pACCYKJIEHUS (MHIYKTUBHBIE, JEIyKTUBHbBIE, IO AaHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIIOUYCHU S,

MPUMEHSTh B IMPOLIECCe MO3HAHUS, UCTIONb3yeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XuMudeckass (GopMyna, YypaBHEHHE XHUMHUYECKOM peakiuu — TpU PEIIeHuHd Y4eOHBIX
MMO3HABATCIBbHBIX W IMPAKTHYCCKUX 3adad, MPUMCHATHL HA3BAHHBLIC MOJCJBHBIC IMPCACTABICHUA
JUTSI BBISIBTICHUS XapaKTEPHBIX MPU3HAKOB U3y4aEeMBIX BEIIECTB U XUMUYECKHUX PEAKIIHIA.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKITHIA;

dbopMyIUpOBaTh MEMM H 3aJa4d  KCCIEAOBAHWS, HCIOJIB30BaTh IIOCTABICHHBIC U
CaMOCTOSITENNLHO CHOPMYIUPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL q)OpMHpOBaHI/Iﬂ THUIIOTESBI IO MPOBEPKE MPAaBUIIBHOCTHU BBICKA3bIBACMBIX Cy>K)IGHHI7I;

BIIQJICTh HAaBBIKAMU CAMOCTOSATEIBHOTO TUIAHUPOBAHUS W TIPOBEACHHUS YUCHHUYECKHUX
9KCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIOIATh 332 XOJIOM TPOIlecca, CaMOCTOSTEIHHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyiaupoBaTh OOOOIICHHWS U BBIBOJBI OTHOCHUTEIHHO



JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAEIAHHOM
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METOMOB peIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOAOB ITO3HAHUS.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBATbCSI B  pa3IM4YHBIX HCTOYHUKAX HHPOpMaLuU (HAYy4HO-TIOIYJIsIpHAs
JaUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE TocoOus, pecypcel MHTepHera),
aHAM3UpOBaTh MH(OpPMAIMIO PA3IUMYHBIX BUAOB U (OpM IpencTaBICHUs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HENPOTUBOPEUUBOCTH;

(bopMynupoBaTh 3ampoChl M INPUMEHATh Pa3IMYHbIE METOJbI NPH IOMCKE U OTOOpe
uHpopManuu, HeOOXOAMMOM IS BBIMOJIHEHHUS YI€OHBIX 33/]1a4 ONPEIeIEHHOTO THIIA;

nproOpeTaTh ONBIT UCIOJIb30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBbHYIO (GOpPMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIBI, PUCYHKH U APYTHE);

UCIOJIb30BaTh HAy4YHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpOpMaLKel: MPUMEHATh MEXIpeIMeTHbIe ((U3MUEeCKue W MaTeMaTW4YecKHhe) 3HaKh |
CHUMBOJIBI, (popMyJibl, aOOpEeBUATYPbI, HOMEHKIIATYPY;

MCII0JIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJISIIHOCTH.

OgiaeHne yHHBEPCAJIbLHBIMA KOMMYHHKATHBHBIMH A€ CTBHAMM:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKAaeMOM TEMBI B XOJ/€ AMAJIOra W/WIHA JUCKYCCHH,
BBICKA3bIBaTh HJI€H, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a]1a4u;

BBICTYIIaTh C IPE3EHTALME PE3yIbTaTOB IO3HABATEIBHOW NEATEIBHOCTH, IOJYUYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUH XMMHUYECKOTO
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIECTB,
peanu3anuu y4yeOHOro mnpoekTa M (opMynHpoBaTh BBIBOJBI IO pe3yibTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUN ITyTEM COTIIaCOBaHMSI ITO3UIMIA B X0/1€ 00CYX/IeHUS U 00MEHa MHEHHSIMU.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh M OCYILECTBIATh CBOIO IO3HABATEJIBHYIO JIEATEIbHOCTB,
onpezenss €€ UeNU U 3aJla4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATh
npe/ularaeMblii alrOpUT™M JIEHCTBUI NpU BBIMOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(p(EeKTUBHBIN CIIOCOO WX PElIeHUs C yYETOM MOTyYeHHUs] HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYIIECTBIISIT CAaMOKOHTPOJIb CBOEHM JEATEJbHOCTM HAa OCHOBE CaMoOaHalu3a U
CaMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KUIIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsH OTPAXKaIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XWMHUYECKOW COCTaBJISIONMIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIM XUMHUU B TO3HAHUU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHrsT TPAaKTHUYECKUX 3adad M DSKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIICGHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATarolIne
MOHATHUS (XUMHUYECKHUH JIEMEHT, aTOM, JICKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJia, BAJIGHTHOCTb,



AIIEKTPOOTPHILIATEIILHOCTh, XUMHYECKasl CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U
COKpaméHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIJIEPOAHBIH  CKEJIET,
(GyHKUMOHANBHAS TPYINIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHHA P, TOMOJIOTH,
YIJIEBOIOPOAbI, KHUCIOPOA U a30TCOJIEpIKale COCTUHEHUSI, MOHOMEp, MOJUMED, CTPYKTYpPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COSAMHEHHUS]); TEOPUU U 3aKOHBI (TEOPUS CTPOCHUS OPraHUYECKUX
BemecTB A. M. bBytnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXkKalllie B OCHOBE MOHUMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHYECKUX SIBICHUH, (DaKTOJOTHYECKUE CBEACHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU 1 0€30IaCHOM UCIOJIb30BaHUU BAXKHEUIIIUX OPraHMUYECKHUX BEIIECTB B OBITY
U TIPAKTHYECKON JeSITEeIbHOCTH YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKHU MOHSATHUI, yCTaHABIUBATh
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIUE MMOHATHS IIPU ONMCAHUH COCTaBa, CTPOCHUS U
MpEeBpaLeHUI OPraHUYeCKUX COCTUHEHUII;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYIO CHUMBOJHMKY JUUISI COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI) (OpMYTT OPraHUYECKUX BEIIECTB
U ypaBHEHUH XMMHYECKHX PEAKIMH, N3TOTaBIMBATh MOJEIN MOJIEKYJ OPraHWYECKHX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIMBATh MPUHAIICKHOCTh U3YYEHHBIX OPTaHUYECKHX
BEIIECTB IO HX COCTaBy U CTPOCHHIO K OMNPEIeNIEHHOMY KIIAcCy/TpyIe COeIUHEHUN
(YrineBoopoabl, KHCIOPOJI W a30TCOJACpPXKAIIUE COCINWHEHHs, BBICOKOMOJICKYISPHBIC
COeMHEHUs), JaBaTh UM Ha3BaHus Mo cuctemarnueckoil Homenknatype (IUPAC), a takxke
NPUBO/IUTh TPHUBHAJBbHBIC HA3BAHMS OTIEIBHBIX OPTaHUYECKHUX BEIIECTB (ITHIICH, MPOIHJICH,
aleTUJICH, STWICHIVIUKOJb, TIULEpPUH, (QeHos, (opManbAerui, aleTaabAerui, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAsI KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TITUIUH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHUAbI XHMHYECKOH CBSI3M B OPraHUYECKHX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemecTB A. M. byriepoBa ans oObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MAaCChI BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (HU3UYECKUE U
XUMHYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENEH PA3IMIHBIX KJIACCOB OPTraHWYECKHUX BEIIECTB
(MeTaH, 3TaH, STWJIEH, NPONMJEH, aleTwieH, OyragueH-1,3, MmerunOyraaueH-1,3, OeH3omn,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TIUICPUH, (EHOJ, aleTalbICeTHI, MypaBbUHAs U YKCyCHas
KHCJIOTBI, TJIOKO3a, KpaxMmals, LeJUI0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATh
TeHETHYECKYIO CBSI3b MEXKAY HHUMH yPaBHEHHSMH COOTBETCTBYIOUIMX XWMHYECKHUX PEAKIHHA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOpMYI;

c(OPMHPOBAHHOCTh yMEHHUS XapaKTE€PHU30BaTh HCTOYHHKH YTIIEBOJOPOJHOTO CHIPHS
(He(Th, MPUPOAHBIMA Ta3, Yroyib), CIOCOOBI HMX MEpPepabOTKM M NPAKTUYECKOEe MpUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OPMHPOBAHHOCTh YMEHUH NPOBOAUTH BBIYUCICHHUS I10 XUMHUYECKUM YPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMHA IO W3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/HBIX BEIIECTB WM MIPOAYKTOB PEAKIIUH);

c(hopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOU 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, MCIONB3YEeMbIX B XHMMHU TIPU M3YYCHHU BEIIECTB M XUMHYECKHX SBJICHUH
(HaOmoeHne, W3MEepeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JUUIs IPUHATHUS PEIeHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX
C BEIIECTBAMH U UX NMPUMEHEHHUEM;



c(OpPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHiia MOJIb30BAHUS XUMHUYECKON MOCYA0H U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAK)KE MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHM IUIAHUPOBaTb W BBINOJHATh XMMHUYECKMHA HKCIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HArpeBaHWUH, MOJYYEHUE ITUICHA U U3Y4YEHHUE €ro
CBOMCTB, KAueCTBEHHbIE pEAaKIMM OpPraHUYECKUX BEILECTB, JEHaTypauusi O€IKOB IpuU
HarpeBaHUU, LIBETHbIE PEAKIMU OEJIKOB) B COOTBETCTBUHU C IPABUIIAMU TEXHUKU O€30I1aCHOCTH
npu oOpalleH!H C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl
XMMHYECKOTO 3KCIEpUMEHTa B (hOpMe 3allUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd Hu
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB;

c(OPMHUPOBAHHOCTh YMEHMHM KPUTHYECKH AHAIM3MPOBATh XUMHUYECKYIO0 HH(OpPMALHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi nH(popmarun, UHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJOTMYECKH 1IeJeCO00Pa3HOro
NOBEJCHUS B OBITY M TPYIOBOH [EATENPHOCTH B LEISIX COXPAaHEHHS CBOETO 3J0POBBS H
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKUBBIE OPraHU3MBbI
ONpeAeNEéHHBIX OPraHMYeCKUX BELIECTB, MOHMMAas cMbici mnokaszarens [1/JIK, mosicHaTe Ha
pUMepax CrocoObl YMEHBIIEHUS U MPEJIOTBPAIIEHUS UX BPEIHOIO BO3JACHCTBUS HAa OpPraHU3M
YEJI0BEKa;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE NPUMEHATh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SIBJICHUIA;

JUIs  CcHeNbIX U cAa0OoBUIAMIMX OOy4aroIMXCs: YMEHHME MCIOJb30BaTh pelibeHO-
TOUYEUHYIO CUCTeMYy 00o3HavyeHuit JI. Bpaiins i 3anucu XuMu4eckux GopMyIL.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmass u HeopraHuyeckas XuMUs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABIEHUNA: O XHWMHUYECKOW COCTABISIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIU XMMHUU B TO3HAHUM SBICHUN NPUPOIBI, B (hopMHpOBaHUU
MBIIUICHUS U KYJIbTYPhl JUYHOCTH, €€ (PYHKIIMOHAIHHOM T'PAMOTHOCTH, HEOOXOIUMOM st
pelieHusT TPAaKTHYECKUX 3adad M HKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOINOJArarouiue
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIM aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHCIICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  peméTka, THUIBl XUMHYECKUX  pEaklMi, pacTBOpP, DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SIEKTPOJIUTHYECKAsT JUCCOLMAIUS, OKUCINUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOH  peaKIMHh, XHUMHYECKOE paBHOBECHE); TEOpUM W  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Jucconmanuu, nepuoguuyeckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MAacChl BELIECTB, 3aKOH COXPAHEHHUS W MNPEBPAILLEHUS DHEPrUU MPU XUMUUYECKHUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHPOBO33PEHUYECKHUE 3HAHUS,
JeXalue B OCHOBE IMOHMMAaHHS NPUYMHHOCTH M CHUCTEMHOCTHM XHUMHMUYECKHX SIBICHHH,
dakTosornyecKkrue CBeJeHUsI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30M1aCHOM HCIIOIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM EATEIHLHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTEPHBIC MPU3HAKN MOHSATHH, YCTaHABIMBATh
UX B3aMMOCBS3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMHMCAHUM HEOPTraHUYECKHX
BEILECTB U UX IPEBPAILECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOJIUKY JJISI COCTABIICHUS
dbopMya BEMIECTB W ypaBHEHUH XHMHYECKHUX PEAKIMi, CHUCTEeMATHYECKYI) HOMEHKJIATypy



(IUPAC) u TpuBMaibHBIC Ha3BaHHSA OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbId Tas3,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTb, HETalméHas W3BECTh, NUTHEBAs COAA, MUPUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHUH ONpPEAEINATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMUYECKIX
3JIEMEHTOB B COEIMHEHUSAX Pa3IMYHOIO COCTAaBa, BUJl XMMUUYECKOH CBSI3U (KOBaJICHTHAsl, HOHHAS,
METAJIJIMYECKasl, BOJOPO/JHAsA) B COCAUHEHMSIX, TUI KPUCTAIMYECKON PEIIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJIEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakKTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPraHUYECKUX BEIIECTB
0 UX COCTaBY K ONPEACNEHHOMY KIIacCy/TpYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHBIE TUAPOKCUIDI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKphIBaTh CMBICI mepuoandeckoro 3akoHa JI. W.
MenneneeBa U JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHToB 1—4 nepuonos [lepuonnueckoii cuctemMbl XuMHUeCKUX 3nemeHToB /1. U.
MenzeneeBa, HCHONB3YS TMOHATHS «S-, P-, 0-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COeIMHEHUH 1o nepuoAam u rpynnam [lepuoandeckoil cuctemMbl XUMUYECKUX 31emMeHToB [[. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PpA3JIMYHBIX KJIAcCOB, IOATBEPXKIATh CYIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYeCKMMH BEIIECTBAMU C IIOMOILIBI YpaBHEHUI
COOTBETCTBYIOILIUX XUMUYECKUX PEaKIUil;

c(hOpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IudHBIM
OpU3HaKaM (YUCITy W COCTaBy pEarupyromyx BEIIeCTB, TEIUNIOBOMY 3G (EeKTy peakiuH,
W3MEHEHUIO CTENEHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIMH, YIaCTHIO KaTalnu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKLUUN pa3IuYHbIX THUIIOB, MOJHBIE
U COKpallléHHbIE YPaBHEHUS pPEaKUUi MOHHOTO OOMEHa, YUUThIBasl YCIOBHs, IIPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUI MPOBOAUTH PpEAKIMH, HOATBEPKJIAIOILINE KadyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaThb OMNBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakMii HoCPEeCTBOM COCTABICHHSI SJIEKTPOHHOTO OajlaHca ATUX peaKIHii;

c(OpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakluu OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHemHero Bo3zaeicTBus (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh XMMHUYECKHE TMPOLECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
npezcTaBieHuit 00 OOIMIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOsieMax XHUMUYECKOTrO
IIPOU3BOICTBA;

c(OPMHPOBAHHOCTh yMEHHUI IPOBOAUTH BBIYMCICHHUS C MCIOJB30BAaHUEM MOHATHUS
«MaccoBasi 0Nl BEILIECTBA B PAacTBOpPE», OOBbEMHBIX OTHOLIEHUH Ta30B INPU XHUMHUYECKHUX
peaKIMAX, Macchl BEllecTBAa WM 00BbEMa ra3oB MO W3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3(dekTa peaknuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLEHHUS U COXPAHEHUS SHEPTUN;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAAThH MPaBUJIA MOJB30BAHUS XUMHUYECKON MOCYAON U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TaK)Ke MpaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;



c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb M BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznoxeHue TEpOKCHIA BOJOpOAa B TPUCYTCTBUM KaTajau3aTropa, OINPEACICHHE CpPEIbl
pPacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCATIHHOIO MHIUKATOPA, BIMSIHUE PA3IMYHBIX (HPaKTOPOB
Ha CKOpPOCTb XUMHUYECKOH p€aknun, pC€akKimuu HOHHOI'O O6M€Ha, KauC€CTBCHHBIC pPCAaKIIMK Ha
CYJ‘IB(baT-, Kap6OHaT- U XJIOpUA-aHUOHBbI, HA KaTUOH aMMOHUA, PCHICHUC SKCIICPUMEHTAIbHBIX
3aa4 II0 TEMaM «MeTtaniael» u «HeMeTaJIJIH») B COOTBCTCTBHHU C IIpaBUJIaMH TCXHUKU
0e30macHOCTH TIpH OOpaICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MPECTABIIATh
pe3ysbTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyJIMpPOBATH BHIBOIBI HA OCHOBE 3THX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTUYECKH AHATM3HUPOBATH XUMHUYECKYIO HH(POPMALHUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HMCTOYHHUKOB (CpEeACTBA MAacCOBOM KOMMYHHKanwH, MHTepHET U
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHUW COOJIOMATh TMpaBUia JKOJOTHYECKH IIEIeCO00pa3HOro
IIOBCACHUA B 6LITy u pr,[[OBOfI ACATCIIBHOCTH B ILECIAX COXPAaHCHHA CBOCTO 3O0POBbA U
Opr)KaIOH_Ieﬁ HpI/IpOI[HOfI Cpcabl, OCO3HABATh OIIACHOCTb BO3,I[6f/1CTBI/IH Ha JXHMBBIC OpPraHH3MbI
onpeeNEHHBIX BEIIECTB, TOHUMAasi cMbIci nokaszarens [1JIK, mosicHaTs Ha mpuMepax crocoObl
YMCHBIICHUS U MTPEAOTBpALICHUS UX BPECAHOTO BOS,Z[GfICTBI/I)I Ha OpraHu3M 4YCJIOBCKaA,

JJISL 06yanOIHHXC$I C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3O0POBBA: YMCHUC IIPUMCHSATH
3HAHUS 00 OCHOBHBIX AOCTYIIHBIX METOJaX IMO3HAHHUA BCIIECTB U XUMHWYCCKUX }IBJIeHI/Iﬁ;

JUISL  CJICTIBIX W CJIA0OBHAAIIMX OOYYaIONUXCS: YMEHHE WCIIONb30BaTh pPelbeHO-
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumMudeckux Gopmyt.



TEMATHYECKOE INTAHUPOBAHHUE

OTBOJMMBIX HA OCBOCHHC Ka)I(,Z[OfI TEMBI

B TOM YHCJIE C Y4eTOM paboueil mporpaMMbl BOCITUTAHUS C YKa3aHUEM KOJIMYECTBA YacoB,

TemaTtuueckoe IJIAHUPOBAHUC OPUCHTUPOBAHO HaA BKIKOYCHHC MCJICBbIX IIPUOPHUTCTOB

BOCIIUTAHMSI, a Takke ToJoxkeHus Moayns «llIkompHbINA ypok» Pabodel mporpaMMbl BOCIIUTAHHUS,
SIBJISIFOIIEHCA YacThio conepxkaTtensHoro pazaena OOIT COO.

10 KUIIACC
KonuyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uudposbie)
pa3aeyioB U TeM Konrpouabnsie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NnporpaMmMsbI padoThI padoThI
pecypchl
Pa3nea 1. Teoperuueckue 0CHOBbI OPraHN4eCcKOi XUMHUH
IIpeamer
OpraHN4ecKou
xumun. Teopus
11 CTDOCHIS 3 bubnuoreka [{OK
' P https://myschool.edu.ru/
OpraHUYECKUX
COEeMHEHM A.
M. bytneposa
Wroro mo pazneny 3
Pa3nea 2. Yraesogopoasnl
[Ipenenvubie
21 IJ)'ICBO ODOLLL 2 bubnuoreka [{OK
' A AOPOA https://myschool.edu.ru/
— aJIKaHbI
Henpenensnasie
JIEBOIOPOBL:
yr P bu6nunorexa LIOK
2.2 AJIKEHBI, 6
https://myschool.edu.ru/
AJTKaTUCHBI,
QIKUHBI
53 Apomarndeckue 5 bubmuoteka [IOK
' YTJIEBOAOPOIBI https://myschool.edu.ru/
[IpupoaHbie
HWCTOYHUKHU
2.4 JIEBOJIOPOJIOB 3 1 bubmorexa OK
' yr AOPOA https://myschool.edu.ru/
U UX
nepepadoTka
Hroro mo pazneny 13



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Pasznea 3. Kuciiopoacoaepaxamue opranuyecKkue coe{uHeHus

bubnunorexa LIOK
3.1 Crpret. Geron 3 https://myschool.edu.ru/
AJLIeruael.
KapGoHogsie
bub6nmoreka [IOK
3.2 KUCJIOTHL. 7 1
https://myschool.edu.ru/
CIoKHbIE
3upsI
bu6nmoreka [IOK
3.3 Y TAeBO/IE! 3 1 https://myschool.edu.ru/
Hroro no pazaeny 13
Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeMHeHUus
AMUHEL o OK
4.1 AMWHOKHCIIOTEL. 3 ubnuorexa I
https://myschool.edu.ru/
benxn
Wroro mo pazneny 3
Paszgea S. BoicokomoJieKy/JIIpHbIE COeIUHEHUSA
IImacTMaccsl. BuG 10K
NOJInOTEKA
51 Kayuywu. 2 https://myschool.edu.ru/
Bosokna
Wroro mo pazneny 2
OBIIEE
KOJIMYECTBO
YACOB I10 34 2 !
[TPOTPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumenoBanue
Ne (uudpossbie)
pa3jiejioB U TeM Konrpouabnsie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
MporpamMmMbl padoThI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Ctpoenue
aTOMOB.
Ilepuonnueckuii
3aKOH U Eu6 10K
nonIMoTeKa
11 [Tepuoauueckast 3
PHOA https://myschool.edu.ru/
cucreMa
XUMHYECKHUX
sneMeHToB [. W.
MenneneeBa
Crpoenue
12 BEIIIECTBA. 4 bu6mmoreka [IOK
' Mmuoroo6pasue https://myschool.edu.ru/
BEIICCTB
Xumuueckue bubmuorexa [JOK
1.3 6 1
peakuuu https://myschool.edu.ru/
Utoro no pazneny 13
Pasnen 2. Heoprannueckasi xumusi
b K
2.1 Mertamibt 6 1 1 nommorexa O
https://myschool.edu.ru/
b K
2.2 Hemeramsr 9 nommorexa O
https://myschool.edu.ru/
CBs3b
53 HEOPraHUYECKUX 9 bubnnoreka [JOK
' Y OPTaHUIECKHX https://myschool.edu.ru/
BEILIECTB
Hroro no paszneny 17
Paznen 3. Xumus u :Ku3Hb
b K
3.1 XuMUs v )KU3Hb 4 no/morexa [0
https://myschool.edu.ru/
Hroro mo pazaeny 4
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OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34




11 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanmue
Ne a3/1eJI0B U TeM K 1 (1 pposbic)
HTPOJIbHBI AKTHYECKH
n/n ﬁ OrDAMMEI Bcero 06 poa ¢ pﬁ cckme o0pa3oBaTe/ibHbIE
aboThlI a0oThlI
porp p p pecypcsl

Pa3zneu 1. TeopeTuueckue 0CHOBbI XUMHH

CTpoeHue aTOMOB.
Ilepuonnueckuii
3aKOH U

11 [epuonnyeckas 3 1
CUCTEMa XMMHYECKHUX
anemenTtoB /. U.

bubmuoreka [JOK
https://myschool.edu.ru/

Meunpeneena
CrtpoeHue BelecTna.
bu6mmoreka [IOK
1.2 Muoroobpasue 4 https://myschool.edu.ru/
BEIIECTB
bubmuorexa [JOK
13 KUMHYECKHE PeaKuu 6 1 1 https://myschool.edu.ru/
Utoro no pazneny 13
Paznen 2. Heoprannuyeckasi XumMus
bubmuorexa [JOK
2.1 Meraner 6 1 https://myschool.edu.ru/
bu6mmoreka [IOK
2.2 Hemeraer 9 1 1 https://myschool.edu.ru/
CBs3b
HEOPraHWYECKUX U bubnnoreka [JOK
2.3 2 )
OpPTaHHYECKHUX https://myschool.edu.ru/
BEIIECTB
Hroro no paszneny 17
Pasznea 3. Xumnd u :Knu3HbL
bu6nmoreka [JOK
31 RUMHS U KH3HE 4 https://myschool.edu.ru/
Uroro no pazneny 4
OBIIEE KOJIMYECTBO 34 3 3

YACOB I10 ITPOTPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

1D 1130180



