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INOACHUTEJIBHASA 3AITMCKA

[IporpammMa Mo XMMHM Ha YpPOBHE CpeAHEro oO0mero oOpa3oBaHus pa3paboTaHa HAa OCHOBE
®enepanpHoro 3akoHa OT 29.12.2012 Ne 273-®3 «O06 o6pazoBanuu B Poccuiickoit deneparumny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHA (enepaabHOi 00pa30BaTENbHON MPOTrPaMMBI CPEIHEr0 OOIIEeTo
obpazoBanust (POIl COO), mpencraBieHHbIX B DenepaabHOM TOCYIapCTBEHHOM 00pa30BaTEbHOM
crangapte COO, ¢ yuérom KoHuenmuu npenojaBanus y4eOHOTO mpeaMera «XuMus» B 00pa3oBaTeIbHBIX
opranmzamusx Poccuiickoii @enepanuu, peaau3yloNMX OCHOBHBIE 00pa3oBaTelIbHBIC IMPOTPAMMBI, H
OCHOBHBIX MOJ0KeHUH «Ctpareruu pa3putusa Bocnutanus B Poccuiickoin denepanuu Ha nepuon 1o 2025
rona» (Pacnopsbkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOMOB K pa3pabOTKe MHporpamMMbl IO XHMHUH, K ONpEIeNeHHI0 oOuield cTpareruu
00y4yeHHUs, BOCIIUTAHUSI U Pa3BUTHsI 00YydYarOLIUXCSl CpeAcTBaMU ydyeOHoro npeamera «Xumus» g 10-11
KJJaccoB Ha 0a30BOM ypOBHE COCTAaBWIM KOHIenTyaidbHble mnojoxenus PIOC COO o
B3aMMOOOYCIIOBIIGHHOCTH LIEJeH, COAEp)KaHMs, pEe3yJlbTaToB OO0ydeHHs U TpeOOBaHWH K YpPOBHIO
[IOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe o0pa3oBaHHE, IOJy4aeMO€ BBITYCKHUKAMU 00111€00pa30oBaTeIbHON OpraHu3allui,
ABJISICTCS HEOTHEMIIEMON YacThio UX 00pa3oBaHHOCTH. OHO CITY>KUT 3aBEpIIAIOIIUM ITAIIOM pealn3alui Ha
COOTBETCTBYIOLIIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX LEHHOCTEH, MNPHUCYIIUX ILEJOCTHOH CHUCTEME
XMMUYECKOro 00pa3oBaHMsA. OTH IIEHHOCTU KacaloTCs IO3HAHMsS 3aKOHOB IPHPOJbL, (OPMHUPOBAHUS
MHUPOBO33pEHUSI U OOIIEH KyJIbTypbl YEJIOBEKa, a TAaKKe HKOJOTMYEeCKH OOOCHOBAaHHOI'O OTHOLIEHHS K
CBOEMY 3JI0POBBIO U IPUPOJHON cpene. Peanusyercs xumuueckoe oOpa3oBaHue 00ydarOLIUXCsl HA YPOBHE
cpeanero oOmiero oOpa3oBaHUsl CPEACTBAMHU y4eOHOTo mpenMmera «XHUMHs», COAEpKaHUEe M IOCTPOSHUE
KOTOPOTO OIpENeNIeHbl B MPOTpaMMe MO XMUMHU C Y4€TOM CHelM(PHUKH HAayKHM XUMHH, €€ 3HAYCHHS B
MO3HAHUU TPUPOJBI U B MAaTEPUATBHOMN KU3HU OOIIECTBA, a TaKXkKe ¢ YYETOM OOLINX IeNiei U TMPUHIIHUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI cpeiHero oouero obpasoBanus B Poccuiickoii
®Oenepanuu.

XuMHsL Kak 3JEMEHT CHCTEeMbl €CTECTBEHHBIX HayK Hrpaer ocoOyio pojib B COBPEMEHHOMH
IUBWIN3ALMU, B CO3JaHMM HOBOM 0a3bl MaTepHalbHOW KyinbTyphl. OHa BHOCUT CBOM BKJax B
(dopMHpOBaHHE PALMOHATBHOTO HAYYHOTO MBIIIJICHUS, B CO3JaHUE IEJIOCTHOIO MPEACTaBICHUS 00
OKpY’KaIoIlleM MHUpPE KaK O €IMHCTBE MPUPOJBI U YeJOBEKa, KOTopoe (opMUPYETCS B XMMHHM Ha OCHOBE
MMOHMMAaHUs BELIECTBEHHOI'O COCTaBa OKPY)KAIOIIET0 MHpPa, OCO3HAHUS B3aMMOCBSA3M MEXAY CTPOEHHEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU IPUMEHEHHUS.

TecHo B3aMMOJEHCTBYS C IPYrMMH €CTECTBEHHBIMU HayKaMH, XUMUS CTajla HEOTHEMJIEMOM YacThIO
MHUPOBOU KYyJIbTYPbI, HEOOXOAUMBIM YCIOBHEM YCIIEHUIHOIO TpyJa M JKU3HM KaKJOro 4jeHa OOIlecTBa.
CoBpeMeHHas XUMHUS KaK HayKa CO3MJaTeNlbHasl, KAK HayKa BBICOKMX TEXHOJIOTUI HallpaBJIEHA HA PELICHUE
r700aNbHBIX MPOOJeM YCTOWYMBOIO DPAa3BUTHUS YEIOBEUECTBA — CHIPhEBOM, SHEPreTHYEeCKOM, MHIIEBOH,
HKOJIOTUYECKOM 6€30MacHOCTH U OXPaHBbI 3/J0OPOBbS.

B cootBercTBUM € OOIIMMM LEISMU W NPUHIMIIAMU CPEIHEro 00Iero odpa3oBaHUs COAEpKAHHE
npenMera «Xumus» (10—11 kiaccel, 6a30BbI YpOBEHb M3YyU€HUSI) OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha
OOIIEKYIBTYPHYIO TMOJATOTOBKY OOYyYaIOIMUXCs, HEOOXOIUMYIO UM JIJIi BBIPAOOTKHM MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHHS B JKHU3Hb COLIMYMa, MPOJODKEHHMsS 00pa3oBaHUS B Pa3IUYHbBIX
00J1aCTsIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisOIUMHU TIpeMeTa «XUMUS» SBISIOTCA 0a30Bble Kypchl — «OpraHuyeckas XUMHS» U
«O0mas 1 HeopraHUyecKasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKAaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI
0a30BOif HayKu: cUCTeMa 3HaHUI M0 HEOPraHMYECKOM XMMUU (C BKIIIOUYCHHEM 3HaHWUN M3 OOIIel XUMUH) U
oprannyeckoil xumun. dopMupoBaHue AAHHON CUCTEMbl 3HAHUM MpPHU MU3yYEHUU IpeaMeTa oOecreynuBaeT
BO3MOXXHOCTh PACCMOTPEHHUS BCETO MHOT0OOpPa3usl BELIECTB HA OCHOBE OOIMX MOHSTUN, 3aKOHOB U TEOPUI

XHUMHHU.



Ctpykrypa conmepkaHus KypcoB — «Opranudeckas xumusi» U «OOmias ¥ HeopraHMYecKas XUMHU»
chopMupOBaHa B MporpaMme o0 XMMUU Ha OCHOBE CHUCTEMHOT0 MOJIX0/a K U3yYeHHUI0 yueOHOro MaTrepuala
u 00ycJOBJIeHA HCTOPUYECKH OOOCHOBaHHBIM pa3BUTHEM 3HAHUN Ha ONpEACNEHHBIX TEOPETUUYECKUX
ypoBHsiXx. Tak, B Kypce OpraHM4eCKOd XUMHUHU BELIECTBA PACCMATPHUBAIOTCS HAa YPOBHE KIIACCHYECKOU
TEOpUU CTPOCHHUS OPraHUYECKUX COEIUHEHHI, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKMX M 3IIEKTPOHHBIX
IIPEJICTAaBICHUH O cTpoeHuu BemecTB. CBeeHus 00 U3ydaeMbIX B Kypce BEUIECTBAX JAIOTCS B PA3BUTUU —
OT YIJIEBOAOPOAOB JO CIIOXKHBIX OMOJOTMYECKH aKTHBHBIX COCJMHEHUH. B Kypce opraHmdeckoil Xxumuu
MOJIy4aloT pa3BUTHE CHOPMUPOBAHHBIE HAa YpPOBHE OCHOBHOIO O0IIEro oOpa3oBaHMs INEpBOHAYAJIbHBIC
MIPEJICTABJICHHUS] O XMMHYECKON CBS3H, KJIACCU(UKAIMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCHMOCTU CBOMCTB
BEIIECTB OT UX CTPOEHUS, 0 XUMUYECKOU peaKIuu.

[Tox HOBBIM YIJIOM 3peHUs B MpeaMere «XuMus» 0a30BOro ypoBHSI pacCMaTpUBAETCS U3yUYEHHBIA Ha
YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHUS TEOPETUUYCCKUN Marepuas U (HaKTOJOTUYECKUE CBEICHUS O
BEUIECTBAaX M XMMMUYECKON peakuuu. Tak, B 4acCTHOCTH, B Kypce «OOIas M HeopraHuyeckas XUMHS»
00yJaromuMcsi TIPEJOCTABIACTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE TEPHOAMYECKOTO 3aKOHA C
OOIIETEOPETUIECKUX M METOJIOJIOTHYECKUX TMO3UIHH, TIIy0Ke MOHATh UCTOPHUYECKOE M3MEHEHHE (HYyHKIUI
3TOTr0 3aKOHA — OT 0000IIaroIIeH 10 00BACHSIONIEH 1 TPOTHO3UPYIOLICH.

Enunast cucremMa 3HaHMA O BaKHEMINIUMX BEIIECTBAaX, HMX COCTaBe, CTPOCHUH, CBOWCTBAX H
NPUMEHEHUH, a TaKKe O XUMUYECKHUX peaKIMsX, HUX CYI[HOCTHU M 3aKOHOMEPHOCTSX MPOTEKAHUS
nomnonnserca B kypcax 10 u 11 xiaccoB aneMeHTaMUu COAEpkKaHHs, UMEIOLIUMHU KyJIbTypOJIOTUYECKUN H
MPUKJIAIHON XapakTep. DTU 3HaHUS CIIOCOOCTBYIOT IOHMMAHUIO B3aUMOCBSI3M XUMHHU C JPYTUMU HayKaMH,
packpblBaloT €€ posib B II03HABATEIbHOW M TPAKTUYECKOH JEATENbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT
BOCIIMTAHMIO YBAXKEHUS K IIPOLIECCY TBOPYECTBA B 00JACTHU TEOPUHU M MPAKTUUYECKUX MPUIOKEHUN XUMUH,
MIOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M IMYHOCTHO 3HAYMMBIX MPOOIIeMax, CBA3aHHBIX
C XMMHEH, KPUTHIECKH OCMBICIUBATh MH(POPMAIIMIO U MPUMEHATH €€ /IS MOMOIHEHHs 3HAHUN, PeIIeHHUs
MHTEJJICKTYalbHBIX U JKCIIEPUMEHTAIBHBIX HCCIEeIOBAaTENIbCKUX 3a/4ad. B 1enoM copepxkaHue y4yeOHOTo
npenMera «XuMUs» JAHHOTO YPOBHS HM3YyU€HHUS OPUEHTHPOBAHO Ha (QOpMHUpPOBaHUE Y OOy4aroUIUXcs
MHUPOBO33PEHYECKON OCHOBBI JJIsi MOHUMaHUA (pUIocoPcKkuxX Haed, TaKUX Kak: MaTepualbHOE €IUHCTBO
HEOPraHMYeCKOro M OPraHnYeckoro Mupa, 00ycIOBIEHHOCTh CBOMCTB BELIECTB MX COCTABOM U CTPOCHUEM,
[M03HABAEMOCTh MPUPOJHBIX SBJICHUN MYTEM JKCHEPUMEHTAa U PEHICHHUs] MPOTUBOPEUHM MEXy HOBBIMU
(bakTaMd M TEOPETHMYECKUMHU MPEINOChUIKAMHM, OCO3HAaHUE POJIM XMMHUU B PEUICHUH HKOJIOTMYECKUX
mpo0JieM, a Takxke podsieM cOepeKeHUsT YHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI 1
MaTepuasoB.

B mnaHe pemeHus 3amad BOCIUTAHMS, PasBUTHS M COLMANIM3ALMU OOYyYaroIUMXCs IPUHATHIE
IIPOrpaMMOi IO XMMHUH MOAXOABI K OIIPENEICHHUIO COAEPKAHUA U IOCTPOCHHUS NIPEAMETA ITPENYCMaTPUBAIOT
(dbopMHpOBaHNE YHUBEPCAIbHBIX Y4EOHBIX ACUCTBHM, UMEIOIMX 0a30BO€ 3HAUEHUE JUIS Pa3IMYHbIX BUIOB
JeSITeNbHOCTU: pelIeHUs MpobsieM, IMOMCKa, aHalu3a M 00paboTKH HMHGOpPMAIMHM, HEOOXOIUMBIX JUIS
MPUOOpPETEHUs OMbITa MPAKTUYECKON M MCCIIeI0BAaTENIbCKON JESTENIbHOCTH, 3aHUMAIOIEl BaXKHOE MECTO B
MO3HAHUM XUMUHU.

B nmpakTtuke npenosaBaHus XMMUU KaK Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHUs, TaK U Ha YPOBHE
cpenHero obmero oOpa3oBaHUs, MPH ONPEECICHUN COJAEP)KATEbHON XapaKTepUCTHKU Iiesiel H3ydeHHUs
npeaMeTa HalpaBJIeHUEM IMEPBOCTENIEHHOM 3HAUMMOCTH TPATUIMOHHO NMpH3HAETCS (pOpMUpOBAaHHE OCHOB
XUMHUYECKON HayKH Kak 00JacTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUUECKOM eATEIbHOCTH Ye0oBeKa 1
KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KyibTypbl. C METOIMYECKOW TOYKM 3PEHMsS] TaKOM MOIXOJ K
OIIPEAEIIEHUIO LENIEH N3YUEHNUS ITPEIMETA SIBIISIETCS BIIOJIHE ONPAaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMHM ILENsIMU H3Y4eHUs Mpeamera «Xumus» Ha 0a30BOM
ypoBHe (10 =11 ki1.) sBISAIOTCS:



e (GopMUPOBAHHWE CHCTEMbl XUMHYECKHX 3HAHUH KaK BaKHEUIEH COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHPA, B OCHOBE KOTOPOW JIeXKAT KIFOUEBbIC MOHSITHS, (yHIAMEHTAIbHBIC 3aKOHBI U
TEOpUU XHUMHUHU, OCBOCHME S3bIKa HAYKH, YCBOCHHE U TMOHUMAHHE CYIIHOCTH JOCTYIHBIX O0O0O0OIIeHMI
MHPOBO33PEHUYECKOr0 XapakTepa, 03HaKOMJIEHUE C UICTOPUEH UX PAa3BUTHUS U CTAHOBJICHUS;

e (GopMUPOBaHKE U PA3BUTHE MPEICTABICHUIA O HAYYHBIX METOJIaX TTO3HAHMS BEIIECTB U XUMUYECCKHIX
peakuuii, HeoOXOAUMBIX JIJIsI IPUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEHIECTB M XUMHUYECKUX
SIBJICHUH, IMEIOLIUX MECTO B IIPUPOJIE, B IPAKTUYECKON U TOBCEAHEBHOM KU3HU;

® pa3BUTHEC YMEHUH M CHOCOOOB JCSATEILHOCTH, CBS3aHHBIX C HAONIOACHHEM U OOBSICHEHUEM
XMUMHYECKOT0 3KCIIEPUMEHTA, COOTIOIEHIEM MTPAaBUII 0€301acHOT0 00pAIEHHS C BEIIECTBAMHU.

Hapsiny ¢ atum, conepkarenbHas XapakTepUCTUKA LEJIeH U 3a7a4 U3YYEHUsl IPEeIMETa B MporpaMmme
[0 XMMUU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUM C HOBBIMU MPHUOPUTETAMHU B CUCTEME CPEIHErO
obmiero o6pazoBanus. CerofHs B MpenojaBaHUM XUMHH B OOJbIICH CTENeHH OTHAETCS NMPEANOYTeHHE
MPAKTUYECKOH KOMIIOHEHTE CoJiep>KaHusi OOyueHHs, OpPUEHTHUPOBAHHOW Ha MOJTOTOBKY BBIMYCKHHKA
001meo0pa3oBaTeNIbHOM ~ OpraHW3alyy, BJIAJCIOMIET0 HE HAaO0OpPOM 3HaHWHM, a (QYHKIHMOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMCHHSMHU AKTUBHOTO IOJYYCHHS 3HAHWW W TIPUMEHEHUS HX B
peanbHOM KU3HU JJIA PEIICHUS TPAKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3TUM TIpW M3y4YCHHUH TpeaMeTa «XUMUs» JOMHHHPYIOIIee 3HaYCHUE MPUOOPETAIOT TaKKe
LEU ¥ 33Ja4H, KaK:

ajanrtanus OOy4arolmuMxcs K YCJIOBUAM JMHAMUYHO pa3BUBAIOLIETOCS MHpa, (HOpMHUpPOBaHHE
WHTEJJICKTYallbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  caMOOOpa3oBaHHIO,  COTPYAHHUYECTBY,
CaMOCTOATEJIbHOMY HPUHITHIO TPAMOTHBIX PELIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYallUsAX, CBA3AHHBIX C
BEILIECTBAMH M MX TPUMEHEHUEM;

dbopMupoBaHHEe y OOYYArOMIMXCS KIIOYCBBIX HABBIKOB (KIIIOYCBBIX KOMIICTCHIINN), HMMEIOIINX
YHUBEpCAIbHOE 3HAYCHUE IS PA3JIMYHBIX BHUJOB JIEATEILHOCTH: PEIICHUs] MpOoOJieM, MOMCKa, aHaIn3a u
o0paboTkn wmHpOpMaKMKU, HEOOXOMUMBIX IJIsi MPHOOPETECHHUsS OMNBITa NEATEIBHOCTH, KOTOpas 3aHHMAaeT
BXHOE MECTO B MO3HAHMM XMMHH, & TaKXKe IJIS OLEHKU C MO3UIUN SKOJOTHYECKOW Oe30MacHOCTH
XapakTepa BIMSHUS BEIIECTB U XMMUYECKUX MPOLECCOB HA OPraHU3M YE€JIOBEKa U IPUPOJIHYIO CPENLY;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, WHTEIUIEKTYaldbHBIX M TBOPYECKUX CIOCOOHOCTEH
o0yJaromuxcsi: COCOOHOCTH CaMOCTOSATENBHO MPUOOpETaTh HOBBIE 3HAHUS MO XUMHUU B COOTBETCTBHH C
KU3HEHHBIMU MTOTPEOHOCTSIMU, UCIIOJIB30BAaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTHH ISl TIOUCKA U
aHann3a yueOHOM ¥ HayYHO-TIOMYJISIPHONU HH(OPMAIIUHA XUMUYECKOTO COJICPKAHUS,

dbopMupoBaHHE U pa3BUTHE Y OOYYAIOIMIMXCS AaCCOIMATUBHOTO U JIOTHYECKOTO MBINIJICHUS,
Ha0II0aTEIHPHOCTH, COOPAHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOJMMBI, B YaCTHOCTH, MPHU
MJITAHUPOBAHUH U MIPOBEJICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYaroImUXCs yOekKIAEHHOCTH B TYMAaHUCTHYECKOW HAMpPaBIEHHOCTH XUMHUH, €€
BXHOM pOJM B PEHICHUH TJIOOANBHBIX MPOOJIEM palMOHAIBHOTO MPUPOJIONONb30BAHMS, MOMOTHEHUS
SHEPTETHUYECKHUX PECYPCOB U COXPAHEHHsI IPUPOTHOTO PAaBHOBECHS, OCO3HAHHUSI HEOOXOIUMOCTH OEPEKHOTO
OTHOIICHUS K TIPUPOJIE U CBOEMY 3JI0POBBIO, a TAaK)Ke MPHOOPETEHUs OMbITAa UCTIOIB30BAHUS MOTyUYEHHBIX
3HAHWH I IPUHSATHS TPAMOTHBIX PEIICHUHN B CUTYaIlMsIX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMU.

B y4uebnoM mmane cpemHero oOmiero oOpa3zoBaHHs mpeaMeT «XuMus» 0a30BOTO YPOBHSI BXOJIHT B
COCTaB MpeIMeTHON 00s1acTh «EcTecTBEeHHO-HAYyYHBIE IPEIMETHI.

OO01iee yuciIO 4acoB, OTBENEHHBIX ISl M3YYEHMs] XMMHH, Ha 0a30BOM YPOBHE CPEIHEro 0OIero
oOpa3zoBanusi, coctaBnseT 68 yacoB: B 10 knacce — 34 vaca (1 gac B Henenio), B 11 kmacce — 34 vaca (1 gac B
HEJISIIO).

COILEPKAHUE OBYYEHUS

10 KIIACC

OPTAHUYECKAS XUMUSA



TeopeTnyeckue 0CHOBbI OPraHUYeCKON XUMHHU

IIpenMer OpraHM4ecKOW XMMHH: €€ BO3HMKHOBEHHE, Pa3BUTHE U 3HAUYEHUE B IIOJYYCHHUU HOBBIX
BEIIECTB U MarepuajioB. Teopusi CTpOEHUs OpraHUYecKux coeauHeHuil A. M. byrtiepoBa, €€ OCHOBHBbIE
nonoxkeHus. CTpyKTypHbIe (POPMYIIBI OPraHUYECKUX BemecTB. ['omomorus, nzomepusi. XUMU4ecKas CBS3b B
OpPraHUYECKUX COEAUHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3U.

[IpencraBnenue o knaccuukanum OpraHMuEcKuX BemecTB. HoMeHkiaTypa OpraHn4eckux COeInHEHHM
(cucremaTnyeckas) M TPUBHAJIBHBIE HA3BAHUS BAXKHEHIIMX IIPEICTABUTENEH KJIACCOB OPraHMYECKHUX
BELIECTB.

OKcIIepUMEHTAIbHbIE METO/bl M3Y4YEHHUs BEIIECTB M MX IPEBpallleHHH: O3HAaKOMJIEHHE ¢ 0Opa3laMu
OpPraHMYECKUX BEILECTB U MATEpHAIaMU Ha MUX OCHOBE, MOJAEIMPOBAHUE MOJIEKYJI OPraHUYECKHUX BEILECTB,
HaOJII0ICHUEe M ONUCaHWE JAEMOHCTPALMOHHBIX OINBITOB IO IPEBPAILEHUI0 OPraHUYECKUX BEILECTB IPH
HarpeBaHuu (IJIaBlieHUE, OOYTIIMBaHUE U TOPEHUE).

Yraesonopoabl

AJKaHBI: COCTaB M CTPOEHME, TOMOJOIMYECKMM psaa. MeTaH M 3TaH — NpOCTEHIIME IpPEACTaBUTENN
aJIKaHOB: (PM3NYECKHE U XUMHUECKUE CBOWCTBA (peaKkIuy 3aMeIIeHHsI M TOPEHUs ), HaX0XKICHHE B IPUPOJIE,
IIOJIyYE€HUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKMM psAn. OTWIEH M MpONWIeH — IpocTeiiune
NPEJICTaBUTENIN  AIKEHOB:  (u3Mueckue W  XUMHUYECKHE CBOIcTBa  (peakuuu  THJIPUPOBAHUS,
raJJOreHUPOBaHUS, TUAPATALlUH, OKUCIECHHS U TIOJTMMEpU3alliu ), NOJyYeHHUE U IPUMEHEHHE.

Ankanuensl: OyragueH-1,3 um MerunOyragueHn-1,3: cTpoeHHe, BaKHEWIIME XHMHUYECKHE CBOWCTBA
(peakuus nonuMepusanun). [lonyueHne CHHTETUYECKOTO KayuyKa U PE3UHBI.

AJNKHMHBI: COCTaB U OCOOEHHOCTU CTPOEHHS, TOMOJOIMYECKMH psii. ALETUIEH — MNpOCTEHIIni
IIPE/ICTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (PU3HUECKHUE U XMMHUECKHE CBOMCTBA (peaKuu THIPUPOBAHMUS,
raJIor€HUPOBAHUS, THIpaTallii, TOPEHNUS ), TOTYUEHHE U IPUMEHEHUE.

Apensl. bensou: coctas, crpoeHue, GU3NUYECKUE 1 XUMUUYECKUE CBOMCTBA (peaKkiMK raloreHUpOBaHUS U
HUTPOBAHU), [IOJIy4YCHUE U IPUMEHEHue. Tonyon: cocmas, cmpoenue, puzuiecKue u Xumuieckue ceocmaed
(peakyuu 2anoeenuposanus u HUMpoO8anus), noiyyenue u npumernerue. TOKCUUHOCTh apeHOB. I 'eHeTnyeckast
CBSI3b MEXKY YIVIEBOJOPOJAMH, IPUHAUICKAIMMHY K Pa3JIMYHBIM KJIacCaM.

[Ipupoanble HCTOUYHUKU YriieBOAOpo0B. [Ipuponnblil ra3 u nonyrHsle HedTsHbIE ra3bl. HedTh u e
npoucxoxaeHne. CrnocoObl nepepaboTku HePTU: MEeperoHka, KPeKUHI (TepMUYECKUM, KaTalIUTUYECKUil),
nupoau3. [IpoaykTsl nepepaboTku He(TH, UX NPUMEHEHHE B IPOMBIIUIEHHOCTH U B ObITy. KameHHBbIN
YTOJIb ¥ TIPOJIYKTHI €T0 MepepaboTKH.

DKcIepUMEHTaIbHbIE METO/Ibl M3Y4YEHHUs BEIIEeCTB M MX MpPEBpallleHHH: O3HaKOMIIEHHE ¢ oOpa3lamu
[UIacTMacC, KaydyKoB U pe3uHbl, Komnekiuu «Hedts» u  «VYromp», MoJenupoBaHHE MOJEKYI
YIJIEBOIOPO/IOB U TaJIOTEHONPOM3BOAHBIX, MPOBEIEHUE NPAKTUYECKON paloThl: MOJydeHHE STHIIEHA U
H3yYECHHUE Er0 CBOMCTB.

PacuérHric 3amaun.

Brruucnenus mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOHOTO BEIIECTBA
WU TIPOJYKTa PEaKIMU 10 MU3BECTHBIM Macce, 00hEMY, KOJTUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WIIU
MIPOJYKTOB PEAKIUN).

Kucaopoacoaep:kamme oprannyeckue coeinHeHUs

[IpenenpHBIE OMHOATOMHBIE CHUPTHL. MeETaHON M JTaHON: CTpOoeHHe, (U3MUECKHEe U XUMHUYECKUE
CBOMCTBA (peaklMK C aKTUBHBIMHU METaJlJIaMU, TaJOr€HOBOAOPOIaMH, TOPEHHE), MpUMEeHEeHHe. Bogopoanbie
CBSI3U MEXKIY MOJIEKYJIaMH CIIUPTOB. /[elicTBME METaHOJIa U 3TAHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroaroMHbIe CIIUPTHI. DTUICHTIIUKOIb U TJIUILEPUH: CTPOCHHE, (DHU3NYECKUE U XUMUIECKUE CBOMCTBA
(B3aMMOJIEHCTBHE CO MIEIOYHBIMH METa/NIaMH, KAa4eCTBEHHAs pEakIMs Ha MHOTOATOMHBIE CITHPTHI).
JlelicTBue Ha opraHu3Mm 4desioBeka. [[puMeHeHne riavuepuHa u STUICHTJIMKOJIS.



®deHol:  CTpOCHUE MOJICKYJbI, (U3MYECKHEe W XHMHYECKHE CBOMCTBA. TOKCHYHOCTH (heHoa.
[Ipumenenue denomna.

Anpaeruapl U xKemowsl. DopManbIerui, aleTalbIeruja: CTpoeHHe, (U3HUEeCKHe U XHUMHUYECKHE
CBOMCTBA (pEAKIIMU OKUCIEHHS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKIIUH), [T0JIyUEHUE U IIPUMEHEHUE.

OnHOOCHOBHBIE TpeAeTbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs M YKCYCHas KHCIOTBI: CTPOCHHE,
¢u3nveckue U XMMHYECKHE CBOMCTBa (CBOICTBa, OoOIIME JUIA Kiacca KUCIOT, peakius >Tepu]uKanun),
[oJIyueHue U npuMeHeHue. CTeapuHoBasi U OJIEMHOBAs. KUCJIOTHI KaK IPEICTABUTENN BBICIIMX KapOOHOBBIX
KHCIOT. Mblj1a Kak COJIU BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEe eHCTBUE.

Crnoxuble 3(uppl Kak HPOU3BOJHBIE KApOOHOBBIX KUCIOT. ['maponu3 cioxsbiX 3¢upoB. JKupsl.
I'unponus xupos. [Ipumenenue xxupoB. bruonoruyeckast posb KUpPOB.

VYrneBoabl: cocTaB, KkiaccupuKalnus yrieBoJoB (MOHO-, IU- U Monucaxapupisl). [moko3a —
MPOCTEUIINI MOHOCaXapuJ: OCOOCHHOCTH CTPOCHHUS MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA
(B3aumopericteue ¢ ruapokcunom wmeau(ll), oxucnenue ammuaynHbiM pactBopoMm okcuna cepedpa(l),
BOCCTAaHOBJICHHE, OpOXEHHE TJIOKO3bl), HAXOXJIEHHE B IPHPOJE, MPUMEHEHHE, OWOJIOTHYEcKas pOJib.
®orocunTte3. PpykTo3a KaK U30MEp IITHOKO3bI.

Kpaxman u nemnono3a Kak npupojHsle noaumepsl. CTpoeHue Kpaxmaia U 1esutoao3bl. duznyeckue u
XMMHUYECKHE CBOICTBA Kpaxmaia (TUIPOIN3, KAYeCTBEHHAs! PEAKIIHS C HOI0M).

OKcIIepUMEHTAIIbHBIE METO/Ibl M3YYEHHUs BEIIECTB M MX IPEBpallleHUH: NMpOBeAeHUE, HAOII0JeHUE U
OIHCaHUE IEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIC PEAKIIMU OJJHOATOMHBIX CIIUPTOB
(oxucnenne »staHona okcuaoM wMemu(ll)), MHOroaTOMHBIX CHHPTOB (B3aMMOJEHCTBHE TJIHMIIEPUHA C
ruapokcuaom  Meau(Il)), ampaernioB (OKHCIE€HHME aMMHAuHbIM pacTBOpoM okcuga cepedpa(l) u
ruapokcuaoM Mmeau(Il), B3ammopeiicTBue Kkpaxmana € HMOAOM), NPOBEACHHUE MPAKTUYECKOW pabOThI:
CBOMCTBA PaCTBOPA YKCYCHOM KHCIIOTBHI.

Pacuérneie 3anaun.

Brruncnenus mo ypaBHEHUIO XMMHUECKON peakIuu (Macchl, 00bEMa, KOJTMYECTBA UCXOHOTO BEIIECTBA
WM MPOJYKTa PEaKlUu MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIAHOTO U3 MCXOIHBIX BEIECTB HIIU
MPOAYKTOB PEAKIIMHN).

A3oTcozepKalue OpraHndecKiue COeTMHEHN.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHMyYecKue coeAuHeHus. PUu3ndyeckrue U XUMUYECKHE CBOMCTBA
aMUHOKHCIIOT (Ha MpuMepe InirHa). bruonornyeckoe 3HaueHre aMuHOKUCIOT. [lenTusl.

benku kak mpuposiHbIE BBICOKOMOJIEKYJIApHBIE coequHeHus. IlepBuuHas, BTOpUYHAs U TPETUYHAS
CTpYKTypa OenkoB. XMMHUYECKHE CBOWCTBA OENKOB: THIPOJIU3, JICHATYpAIHs, KAYECTBEHHBIEC PEAKIMU Ha
OeNKH.

OKCcIepUMEHTAJIbHbIE METOAbl M3YYEHHUS BEUIECTB M MX MpEBpalleHUi: HAOMIOJeHWe U ONHCAHUE
JIEeMOHCTPALIMOHHBIX OIBITOB: IEHATypalusl OEJIKOB IPU HArpeBaHUH, IBETHBIE PEAKIMH OEIIKOB.

BbicokomosekyIsipHbIe COeIHHEHHSA

OCHOBHbBIE TOHSATUS XMMHUHU BBICOKOMOJIEKYJSPHBIX COEAMHEHUN: MOHOMEp, MOJUMEP, CTPYKTYpHOE
3BEHO, CTeNEeHb IMOJIMMEpU3AINK, CpedHss MoyieKyispHas wmacca. (OCHOBHBIE METOAbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHUHN — MOJMMEpHU3alusl U MOJTUKOH IEHCAIHS.

DKcrepuMEeHTAJIbHbIE METOJbl M3YYEHHs BEIIECTB U HUX IPEBPAIICHU: O3HAKOMIIEHHE C 00pa3lamu
IIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4yKOB.

Me:xnpeamMeTHbIE CBS3H.

Peanuzanuss MeXNpeAMETHBIX CBs3ed NpU  H3Yy4eHMM oOpraHudeckod xumuu B 10 kiacce
OCYIIECTBIISICTCA 4Yepe3 MCIOJIb30BAaHME KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IMOHSATUH, TaKk M MOHATHUH,
SIBJIFOIUXCS] CHCTEMHBIMHU IS OT/AETBHBIX MPEIMETOB €CTECTBEHHO-HAYyYHOTO 1IUKJIA.

OO01ue ecTecTBEHHO-HAy4YHbIE TOHATHUS: SIBJICHHE, HAYYHBIH (aKT, TMIOTE3a, 3aKOH, TEOPHSs, aHAIIU3,
CUHTE3, Ki1accuduKalus, NepuoJuIHOCTh, HaOII0IeHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJIEINPOBAHHUE.



®duszuka: Marepusi, SHEpPrus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUYEeCKU YpOBEHb, BEUIECTBO,
Teno, 00BbEM, arperaTHOe COCTOSIHUE BELIECTBa, (PU3NUECKIE BETUYUHBI H €UHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, 6mocdepa, 0OMEH BEIIECTB B OpraHu3Me, (HOTOCHMHTE3, OMOJOTUUECKH
aKTHBHBIC BelecTBa (O€IKH, YrIIeBOAbI, KHUPBI, PEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorusa: MNUIIEBBIE MPOAYKTHl, OCHOBBI pAI[MOHAJIBHOIO IMTAaHUS, MOIOIINUE CPEJCTBA,
JIEKapCTBEHHbBIE U KOCMETUYECKHUE MPENapaThbl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

TeopeTnueckne 0CHOBbI XUMHUH

XUMHYECKUH 3eMeHT. AToM. Sapo aroma, W30TOMNBI. DJIEKTPOHHAs OO00JIOYKA. DHEPreTUYECKHE
YPOBHH, NMOJYPOBHH. ATOMHBIC OpOHTaNH, S-, P-, d- AeMeHThl. OCOOCHHOCTH PACIPEICIICHHS IICKTPOHOB
110 OpOUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTYpaLUsi aTOMOB.

Ilepuoanueckuii 3akoH u Ileproanueckas cucrema xumuueckux sinemeHToB /. . Menneneesa. CBa3b
nepuoanueckoro 3akoHa u Ilepmoamueckoit cucremsl xumuueckux anemeHToB . M. MenneneeBa ¢
COBPEMEHHOM TeopHel CTPOeHHsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMHUYECKUX AJIIEMEHTOB U
o0pa3yeMbIX MMM MPOCTHIX M CIIOKHBIX BEIIECTB IO TPydrnaM M HepuoaaM. 3HaueHHE MepPHOJUYECKOrO
3aKOHA B Pa3BUTUU HAYKH.

Crtpoenue BelecTBa. XUMHUYECKas CBs3b. BUIbl XUMHUYECKOW CBS3U (KOBaJCHTHAs HEMOJSpHAs U
NOJIApHAsi, MOHHAs, MeTrajuinyeckas). MexaHu3smMbl 00pa30BaHUS KOBAJIEHTHOM XUMHYECKON CBS3H
(oOMeHHBI W JTOHOPHO-aKUENTOPHBIN). Bomoponnas cBsi3b. BaleHTHOCTh. JEKTPOOTPUIIATEIHHOCTD.
Crenenp okucieHus. MIoHbl: KAaTHOHBI U AHUOHBI.

BemectBa MONEKYyJISIpHOrO W HEMOJEKYJISPHOIO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTBA.
Tunsl KpUCTAIUIMUECKUX PEIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THUIIA KPUCTAIIINYECKON PEIIETKU.

[TonsTre o nucrepcHbIX cuctemax. MIcTHHHbBIE M KOJUIOUMAHBIE pacTBOpPHl. MaccoBasi 10 BEUIECTBA B
pacTBope.

Knaccupukanuss  HeopraHuyeckux coefquHeHuid. HomeHkiaTypa  HEOPraHMYECKHX  BEIECTB.
I'enernyeckas CBs3b HEOPraHMYECKUX BEIIECTB, IPUHAIEKALINX K Pa3IMUHBIM KJIaccaM.

Xumunyeckas peakuusa. Krnaccuduxanuss XMMUYECKMX peaklMii B HEOPTaHWYECKOM M OpraHuYecKou
XUMHH. 3aKOH COXPaHEHUS] MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBpAIlEHUs SHEPTUU MPU XUMUYECKUX
peaxkusx.

CkopocTh peakiiid, €€ 3aBUCUMOCTb OT pa3iM4YHbIX (QakTopoB. OOpaTumble peakuuu. XHUMHUYECKOE
paBHOBecHe. PaKTOpBI, BIUAIOIIUE HA COCTOSIHUE XUMUdeckoro pasHoBecus. [Ipuniun Jle HlaTense.

Onexrponutuyeckass auccounanus. CuiabHble U ciadble 3eKTpoiauThl. Cpela BOAHBIX pPacTBOPOB
BELIECTB: KUCIIasA, HEUTpabHasi, IEN0YHAs.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKClepUMEHTAJIbHbIE METOJbl HM3YYEHHUs BEIIECTB M HUX NPEBpALICHUN: JEMOHCTpauus TaOiuil
«Ilepuoanyeckass cucrema xumuueckux diaeMmeHToB [J[. WM. MengeneeBay, wu3ydeHue Mojelen
KPUCTANIMYECKUX PEETOK, HAOMIOJIEHHE M ONHCAaHHE JEMOHCTPALlMOHHBIX M JaOOpaTOPHBIX OIBITOB
(paznosxeHue mepokcuia BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa, ONpeesieHue Cpeibl paCTBOPOB BEILLECTB
C TIOMOIIBIO0 YHUBEPCAIBHOIO WHAMKATOPA, PEAKLIMH HOHHOTO 0OMEeHa), MPOBEACHNE MPAKTUYECKON PaboThI
«BnusiHre pa3nu4HbIX (AKTOPOB HA CKOPOCTh XUMUYECKON pPEeaKIIum.

Pacuérnsie 3amaumn.

Pacu€rbl Mo ypaBHEHUSM XMMHUYECKHUX PEAKLMH, B TOM YHCIIE€ TEPMOXUMHUUYECKUE PACUETHI, paCUETHI C
UCIOJIb30BAaHUEM TIOHATHUS «MACCOBAs J0JIsI BEIIECTBAY.

Heopranuueckasi xumus



Hemeramnbl. Ilonoxxenne HemeramnoB B llepmomgmyeckoil cucreme XumMu4eckux siementoB [ .
MeHneneeBa ¥ OCOOCHHOCTH CTpOoeHUs aromMoB. Du3nyeckue CBOWCTBA HEMETALIOB. AJLTOTPOIHUS
HEeMeTaJUIOB (Ha IpUMeEpe Kuciaopoaa, cepsl, pocdopa u yriepona).

XUMHUYECKHUE CBONCTBA BAXKHEHIIMX HEMETAJIOB (TaJOreHOB, cephl, a3ora, ¢ocdopa, yriepoma u
KPEMHHUS) U UX COEAUHEHUHN (OKCHUI0B, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

IIpuMeHeHrne Ba)XHEUIINX HEMETAIUIOB U UX COCIUHEHUN.

Meramnbl. Ilonoxenune wmerainoB B Ilepuonnueckoin cucreMe XumMudeckux sieMeHros [l .
MenpeneeBa. OCOOEHHOCTH CTPOEHHsS 3JEKTPOHHBIX 000JI04eK aToMoB MeTawioB. OOmue (usnueckue
cBOMCTBa MeTauIoB. CIUIaBbl METAJUIOB. DIIEKTPOXUMUYECKUN sl HAPSHKEHU METAJLIIOB.

XHWMHYECKHE CBOWCTBA BAKHEUIINX METAJUIOB (HATPHM, Kajlui, KaJbIMi, MarHui, aJlOMHUHHH, ITUHK,
XpOM, JKeJe30, Me/ib) U UX COeIUHEHUH.

OO6ure ciocoObl moydeHus MeTayuioB. [IpuMenene MeTayuioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOAbl H3Y4YEHMsI BEIIECTB M WX IPEBPALLEHUI: H3Y4YE€HHUE KOJUIEKIUH
«MeTamibl W CIUIaBb», OOpa3llOB HEMETAJUIOB, PEUICHHE SKCIEPUMEHTAIBHBIX 3a1ad, HAOIOJCHHUE H
ONHMCAaHUE JEMOHCTPALMOHHBIX U J1a0OPAaTOPHBIX OIBITOB (B3aWMOAEWCTBHE THUIPOKCHUIA ATIOMUHHUS C
pacTBOpamMH KUCIOT U LIEJI0YeH, KaYeCTBEHHBIEC PEaKIIMK Ha KAaTHOHBI METAJLIOB).

PacuérHble 3amaun.

Pacuérbl maccel BemiecTBa WM 00bEMa ra3oB IO W3BECTHOMY KOJMYECTBY BEIIECTBa, Macce WU
00BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, pacu€Thl Macchl (00bEMA, KOIMYECTBA BEIECTBA)
IIPOJYKTOB PEAKIUH, €CIIU OJHO U3 BELIECTB UMEET IPUMECH.

Xumus 4 )KU3Hb

Pone xuMun B 00ecrieyeHHH SKOJIOTHUECKOW, SHEPreTHYECKOW M MUIIEBON O€301MacHOCTH, Pa3BUTHU
MeauLMHbL. [IoHATHE 0 HAyYHBIX METOAAX O3HAHMS BEIIECTB U XUMUUYECKUX PEaKIU.

[IpencraBienust 06 00X HAYYHBIX IPUHIMIIAX MPOMBILIUIEHHOTO MOJIY4YEHHs BA)KHEHIIINX BEIIECTB.

UYenoBek B MHpE BEIIECTB U MAaTE€pPUAJIOB: BaKHEWIINE CTPOUTENIbHBIE MaTepUabl, KOHCTPYKIUMOHHBIE
Marepuaibl, KpacKu, CTEKJIO, KEpaMHMKa, MAaTepUasbl JJI 3JIEKTPOHUKH, HAHOMATEepUaJibl, OPraHU4YECKUE U
MUHepaJIbHbIEe yJ00pEeHus.

X¥vMHA M 300pOBbE YEJIOBEKA: IpaBWJIa MCIIONb30BAaHUS JIEKAPCTBEHHBIX IIpENaparoB, IIpaBHiIa
0€301acHOTO UCIOJIb30BaHUS MTPENapaToB OBITOBONM XUMHUHU B TIOBCETHEBHOMN JKU3HMU.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXInpeaMETHBIX CBS3ed NMpHU M3y4eHHH oOuiedl n HeopraHmdecko xumuu B 11 kiacce
OCYILIECTBIISIETCSl 4Yepe3 MCIONIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX MOHSTUN, TaK U MOHITHUH,
ABJIAIOINXCSI CACTEMHBIMHM JUISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOuire ecTecTBEHHO-HAYYHbIE MOHATHS: HAy4HBIH (DaKT, rMIoTe3a, 3aKOH, TEOpHs, aHAU3, CHHTE3,
KJaccuukanus, NepuoAnYHOCTb, HAOII0IEHUE, SKCIIEPUMEHT, MOACTUPOBAHNE, U3MEPEHUE, SIBIICHHE.

®dusuka: MaTepusi, SHEprus, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOI, PaJUOAKTUBHOCTD,
MOJIEKYJIa, DJHEPreTUYEeCKUN YpOBEHb, BELIECTBO, TeJIO, OOBEM, arperaTHOE€ COCTOSHME BEIIECTBa,
¢bu3nyecKkre BeIMYUHBI U €IMHULIBI X U3MEPEHHUS], CKOPOCTb.

buonorus: kinerka, opranusM, sKocucTeMa, 6nocdepa, MaKpo- U MHUKPOIJIEMEHThI, BATAMUHBI, 0OMEH
BEIIECTB B OPraHU3ME.

I'eorpadus: MuHepabl, TOpHbIE TOPOJIBL, TOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosnorua: XMMHMUYECKas MPOMBIIUIEHHOCTb, METAJULYprusi, IPOU3BOJACTBO  CTPOUTENIBHBIX
MaTepHalioB, CEIbCKOXO3AWCTBEHHOE IPOMU3BOJCTBO, IHIIEBasi MPOMBIIIICHHOCTh, (hapMaleBTHUeCKas
IIPOMBIIIJIEHHOCTh, IPOU3BOJICTBO KOCMETHYECKHMX IPENaparoB, IPOU3BOJICTBO KOHCTPYKLIMOHHBIX
MaTepUasoB, AMEKTPOHHAs POMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA BA3OBOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yabTaraM OCBOCHHS OOYYarOIIMMUCS TPOrpaMM
cpeanero obmiero oOpa3oBaHus (JMYHOCTHBIM, METANIPEIMETHBIM U MpeaIMEeTHBIM). HayuHo-MeTomu4eckoit
OCHOBOH Ui pa3pabOTKH IIAHUPYEMBIX PE3yIbTaTOB OCBOSHHS IPOTPaMM CpelHero o0mero oopa3oBaHus
SBJIETCS CUCTEMHO-/1€ATEIbHOCTHBIN MTOAXO.

B CcOOTBETCTBMM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE€ JIMYHOCTHBIX PE3YJIbTAaTOB
OCBOEGHHA IpeaMmera «XHMHsA» Ha YpPOBHE CpeIHEro oOlero oOpa30BaHMs BBIACICHBI CIEIYIOLINE
COCTaBJIAIOLIHE:

OCO3HaHME 00YYaIOUIMMUCA POCCUHCKON IPaXKAaHCKOM MIEHTUYHOCTH — FOTOBHOCTU K CaMOPA3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOIPEEIICHHUIO;

HaJU4Yle MOTUBAIIUU K 00YUYEHUIO;

[EJICHANPABJICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIICHHI JIMYHOCTH HA OCHOBE KIIFOUEBBIX LIEHHOCTEH M
MCTOPHYECKHUX TPAAULIUI 0a30BON HAYKH XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCSl PYKOBOJCTBOBAaThCSI B CBOEH JESTEIbHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKaMHU, IPUCYILIUMHU LIEJTOCTHOMN CUCTEME XUMUYECKOTO 00pa30BaHuUs;

HaJIMYME TPaBOCO3HAHUSA HKOJIOTMYECKOH KyJIbTYypbl M CHOCOOHOCTM CTaBUTh LEJIM U CTPOMUTH
YKU3HEHHBIC IUUIaHBbI.

JInuHOCTHBIE pE3ynbTaThl OCBOCHUS MHpeameTra «XHUMHs» JOCTUTAlOTCsl B EIMHCTBE Y4YeOHOH U
BOCIIUTATEIbHOW JEATENbHOCTH B COOTBETCTBUU C T'YMAHUCTUYECKUMH, COLIMOKYJIBTYPHBIMH, JyXOBHO-
HPaBCTBEHHBIMH IICHHOCTSIMHU U UI€AIAMH POCCHICKOTO TPAKIAHCKOTO OOIIECTBA, MPUHITHIMHA B OOIIECTBE
HOpPMaMu UM NpaBUJIAMHU IIOBEJEHUS, CHOCOOCTBYIOLIMMH IpPOIECCaM CaMOIMO3HAHMS, CaMOpPa3BUTHS U
HPAaBCTBEHHOI'O CTAHOBJICHUS JINYHOCTU O0YYaIOLUXCSL.

JIuuHOCTHBIE pE3yNbTaThl OCBOEHHs IpeaMeTa «XUMHS» OTpaxarT CcHOPMUPOBAHHOCTb OIBITA
[I03HABATEIbHOM M NPAKTUYECKOHM AEATENbHOCTH OOYy4aroIMXCsl MO pealu3aly NPUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOTrO BOCIUTAHMS

OCO3HaHHUs O0Y4YarOIIMMUCS CBOMX KOHCTHUTYILMOHHBIX IpaB M O0SI3aHHOCTEH, YBAXKEHUS K 3aKOHY U
MIPaBOIIOPSIKY;

MIPEJICTAaBICHUSI O COLUAIbHBIX HOPMAX M MpaBUiIaxX MEKINYHOCTHBIX OTHOLIEHUH B KOJIIIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NESATENHOCTH MPHU CO3AAHUU Y4E€OHBIX IPOEKTOB, PELICHUH
y4eOHBIX M MMO3HABATEIbHbIX 3371a4, BHITOTHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUs], JIOTUKY U apryMEHThI JPYTUX MpHU aHAIH3€
Pa3IUYHBIX BUIOB y4eOHON AEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIINTAHMSA

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUYECKOMY U HayYHOMY HACJIETUI0 OTE€UECTBEHHOW XUMHUH;

yBaKeHHMsI K TMpoIleccy TBOpYECTBa B OOJACTH TEOpPUM U TMPAKTUYECKOTO TNPUMEHEHHUS XHMHUH,
OCO3HaHHUS TOTO, YTO JOCTH)KEHUS HAYKH €CThb pe3yibTaT IJIUTENbHbIX HAOMIOACHUN, KPOMOTIMBBIX
AKCIIEPUMEHTAJIbHBIX MIOMCKOB, TOCTOSIHHOTO TPYZAa YYE€HbBIX U IPAKTHKOB;

MHTEpeca W TIO03HABATENIbHBIX MOTHBOB B TMOJYYEHHH M TIOCIEAYIOIIEM aHaju3e HH(POpPMaluu O
NIEPEIOBBIX JTOCTH)KEHUAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPAaBCTBEHHOI'O CO3HAHUS, dTUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OLIEHUBATh CUTYAINH, CBSI3aHHbIE C XUMUYECKUMU SIBJICHUSIMH, U IPUHUMATh OCO3HAHHBIE
pelIeHns, OpUEHTHPYSICh HA MOPaIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;



TOTOBHOCTH OLICHMBAaTh CBOE MOBENECHHME M MOCTYNKHA CBOMX TOBApHILEW C MO3UIMI HPAaBCTBEHHBIX U
IIPAaBOBBIX HOPM M OCO3HAHME MOCIEACTBUN ITUX MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAaHMs IIEHHOCTEH 370pOBOr0 M 0e30macHOro oOpasa XU3HU, HEOOXOJMMOCTH OTBETCTBEHHOT'O
OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

COOIIOICHHUST TIPaBUJI O€30MacHOr0 OOpAaIIeHUs C BEIIECTBAMU B OBITY, MOBCEJHEBHON >KU3HU H B
TPYAOBOM AEATEIBbHOCTH;

MOHUMAHUS LIEHHOCTH IMPaBWJI HMHIUBUIYaIbHOTO M KOJUIEKTMBHOI'O O€30MacHOrO MOBEACHUS B
CUTYALUSX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUs TOCJEICTBUNA M HENPUATHUS BPEIHBIX NMPUBBIUEK (YMOTPEOJIEHHs alKOroJisi, HaApKOTHKOB,
KypeHus);

5) TpyaA0BOro BOCIMTAHMSA:

KOMMYHHUKAaTHBHOMH KOMIIETEHTHOCTH B Y4e€OHO-HCCIEI0BATEIbCKONW JEATETbHOCTH, OOIIECTBEHHO
I10JIE3HOM, TBOPUECKOM U IPYIMX BUJAX JESATEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE B PEILIEHUU NPAKTHUYECKUX 33Jay COLMAIBbHOM HaIlpaBIEHHOCTH (B
paMKax CBOEro Kiiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO NpodeccHil pa3NIuyHOro poja, B TOM YHUCIE Ha OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAaHUH 110 XUMUU;

YBaXXEHUS K TPYLY, JIIOASIM TpyAa U pe3yjbTaTaM TPYJOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUIYATHHOU TPACKTOPHH 00pa30BaHusl, OyaylIeH mpodeccun
U pealn3aluu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEH K
XUMHH, UHTEPECOB U MOTpeOHOCTEN 00IIECTBA;

6) 3x0/10rMUECcKOr0 BOCIMTAHUA:

9KOJIOTMUYECKU 11€1€CO00pa3HOro OTHOILIEHUS K NPUPOJIE, KAaK MCTOYHUKY CYIIECTBOBAHUS XKU3HU Ha
3emure;

MMOHUMAaHHUS ITI100AILHOTO XapaKTepa SKOJOTHYEeCKUX POoOIieM, BIUSHIS Y5KOHOMUYECKHX MTPOLIECCOB Ha
COCTOSIHME NPUPOIJHON U COLUAIIBHON CpEeabl;

OCO3HaHMA HEOOXOJAMMOCTH HCIIOJIb30BAaHMS JOCTM)KEHHMH XHMHHM JUIsl  pelleHHs BOIPOCOB
PalMOHAIBHOTO PUPOIOIIOIb30BAHNS;

AKTHUBHOTO HENPUATUS JEHUCTBHM, IPUHOCAIIMX BpPEI OKPYKAKOLIEH NPUPOJHOW Cpele, yMEHUs
MIPOrHO3UPOBATh HEOJArONpPUITHBIE HKOJIOTMYECKUE IMOCIEACTBUS MPEANPUHUMAEMbIX JEUCTBUH U
MPeOTBPALIATh UX;

HaJIM4YUs Pa3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, HKOJIOTMUYECKON KYJbTYpBI, ONBITa JEATEIBHOCTH
9KOJIOTMUECKOHN HAIIPaBJIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS UMU B IIO3HABATEIILHON, KOMMYHUKaTUBHOU
U COIIMAJIbHON MPaKTUKE, CIOCOOHOCTU M YMEHHUSI aKTUBHO MPOTHUBOCTOSTH UAEOJIOTUN XeModoouu;

7) HEHHOCTH HAYYHOI 0 MIO3HAHUSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
0OIIIeCTBEHHON MTPAKTUKH;

MOHUMaHUs cHenuUKU XMMHU KaK HayKH, OCO3HaHMs €€ poiid B (POPMUPOBAHHUU PALMOHAIBHOTO
HAayYHOTO MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO MPEACTaBIEHUs 00 OKpYXarolleM MHpe KaK O €IUHCTBE
IOPUPOJBl U YEJNOBEKa, B TMO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M pEILICHWH IpOoOJieM COXpaHEHHs
IIPUPOIHOTO PaBHOBECUS;

yOXXIEHHOCTH B 0CO00I 3HAUMMOCTU XUMMHU JUIsI COBPEMEHHON HIMBUIIM3ALUU: B €€ TyMaHUCTUYECKON
HaMpaBJICHHOCTU U BaXKHOM POJIM B CO3JJaHUU HOBOM 0a3bl MaTepUaIbHOM KYJIbTYpPbI, pEIIEHUH II100aIbHBIX
po0JIeM yCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM, YHEPreTHUECKOMN, MUILIEBON U HKOJIOTUYECKOM
0€30MacHOCTH, B pPa3BUTUM MEIMIMHBI, OOECHEYEeHUH YCIOBUHM YCHEIIHOTO Tpyla M SKOJOTHYECKH
KOM(DOPTHOM JKHU3HM Ka)KJJ0TO YieHa oOlIecTBa;



€CTECTBEHHO-HAyYHON TPaMOTHOCTHU: MOHUMAaHHUs CYIIHOCTH METOJOB IIO3HAHHS, HCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIONBh30BaTh MOJIy9aeMble 3HAHHS MJIs aHaIW3a M OOBSICHEHUS
SIBJICHUH OKPYKAIOIIEr0 MHUpa W MPOUCXOIANIMX B HEM H3MEHEHWW, yMEHHUs JieJaTh OOOCHOBAaHHBIC
3aK/IIOYCHHUA Ha OCHOBC HAYYHBIX (baKTOB U UMCIOIIUXCA HAaHHBIX C HCJIbIO IMOJMYYCHUA AOCTOBCPHBIX
BbIBO/IOB,;

CIIOCOOHOCTH CaMOCTOSITEIIBHO HCIIOJIB30BaTh XUMUYECKUE 3HAHMS IS PEIICHHSI TTPOOJIEM B PEaIbHBIX
JKU3HCHHBIX CUTYalUsIX;

HWHTEpeca K MMO3HAHUIO M UCCIICIOBATEIHCKOM JACSITEIIBHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0O U CaMOOOpPa3OBaHHIO, K AKTHBHOMY
MTOJTYYEHHUIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBHUH C KU3HCHHBIMH ITOTPEOHOCTSMH,

HWHTEpeca K 0COOCHHOCTSM TPY/ia B pa3nyHbIX chepax mpodhecCuoHaTbHOMN IeATeTbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MeTtanpeamMeTHble pe3yabTaThl OCBOCHHUS yU4eOHOTro mpeamera «XuMHEs) Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHMs BKIIOYAIOT:

3Ha4YNMBbIE IniE: (bopmupoBaHUs MUPOBO33pEHUA o0yyaromuxcst MEXIUCIUILINHAPHBIE
(MexxnpeiMeTHBIE) OOIICHAYYHBIC IMOHSATHS, OTPAXKAONIME IEJOCTHOCTh HAYYHOW KApTHHBI MHpa |
crenu(puKy METOJOB MO3HAHUS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIEeCTBO, dHEPTHUS,
SBJIGHUE, MPOLIECC, CUCTeMa, HAay4YHBIH (aKT, MPHUHILMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOopus,
Uccle0BaHue, HaOoIeHNE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yHUBEpcajbHble YyueOHble JelcTBUSA  (IIO3HABATENIbHbIE, KOMMYHUKATHUBHbBIE, pETYJISTHUBHBIE),
obecnieunBaromue GopMUpOBaHHE (YHKIIMOHAIBHOW TPAaMOTHOCTH W  COLMAIBHOW KOMIICTCHIIUU
o0OyJaromuxcs;

CIIOCOOHOCTh OOYYAOIIMUXCSl HCIIOJIb30BaTh OCBOCHHBIC MEXIWCIHMILTMHAPHBIC, MHPOBO33PEHYCCKHE
3HAHUS U YHUBEPCAIbHBIC YIeOHbIE ICHCTBUS B TIO3HABATEIILHOW M COIMAIBHON TPAKTHKE.

MeTtanpeameTHble pe3ylbTaThl OTPAKAIOT OBIAJICHUE YHUBEPCATbHBIMHU YYEOHBIMU MTO3HABATEIILHBIMH,
KOMMYHHUKATHUBHBIMU U PETYISATUBHBIMU JEHCTBUSIMHU.

OBiaieHne YHMBEPCAJIBLHBIMH YUeOHBIMH MO03HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKue AeicTBUS:

CaMOCTOATENbHO (HOPMYITUPOBATh U aKTyaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpEaACIAThL HEIU ACATCIBbHOCTHU, 3aJaBasd IapaMCTPbl U KPUTECPHUU HUX AOOCTHKCHUA, COOTHOCHUTH
PE3YIBTATHI ACATCIIBHOCTH C IMTOCTABJICHHBIMU LCJISAMU

HCIIOJIB30BAaTh IMpPU OCBOCHUU 3HaHUHU HpI/IéMBI JIOTUYCCKOI'0 MBIIJICHHUA — BBIACIIATE XapaKTCPHBIC
MPU3HAKK TOHSATUH M YCTaHABIMBAaTh WX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHUS IS
OO0BSICHEHHS OTAENBHBIX ()AaKTOB U SIBICHU;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIACCU(DUKAIIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

yCTaHABIUBATh MPUYUHHO-CIIEICTBEHHBIE CBA3H MEXKIY U3Y4aeMbIMH SIBICHUSMH;

CTPOUTHL JIOTHYCECKHUEC PACCYKIACHUA (I/IHJIyKTI/IBHBIG, ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I), BBISBJIISATH
3aKOHOMCPHOCTHU U MMPOTUBOPCUUA B pAaCCMATPUBACMBIX SIBJICHUAX, q)OpMy.TII/IpOBaTB BBIBOAbI 1 3aKJIIFOUYCHUA,

MNPUMEHATE B IMPOHCCCC IO3HAHUSA, HUCIIOJB3YCMBIC B XHUMHUHU CHUMBOJIMYCCKHUC (3HaKOBI)Ie) MOJCIIH,
HpeO6paSOBI)IBaTI) MOJCIIBHBIC IMPEACTABICHUA — XUMHUYECKUN 3HAK (CI/IMBOJ’I) QJICMCHTA, XHMHUYCCKasA
dbopMyIna, ypaBHEHHE XUMUYECKOW PEaKIMH — MPU PElICHUH y4eOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX
3a/la4, MPUMEHSATh Ha3BaHHBIE MOJCIbHBIC MPEACTABICHUS U BBISBICHUS XapaKTEPHBIX IMPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUA.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIaZACTh OCHOBAMHU METOJJ0B HAYUYHOT'O IMO3HAHHUA BEIIECTB U XUMHUYCCKUX peaKunﬁ;



dbopMynupoBaTh LEAM U 3aJa4d HCCIEIOBAHMS, HCIIOJIb30BATh MOCTABIEHHBIE U CAMOCTOSITEIHHO
chopMyIUPOBAHHBIE BOMPOCH! B KAU€CTBE NHCTPYMEHTA MO3HAHMS M OCHOBBI JUIsl (POPMHUPOBAHUS TUIIOTE3bI
IO TPOBEPKE MPaBUIBLHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIa/IETh HaBBIKAMU CAaMOCTOSITENBHOIO IJIAHUPOBAHMS M MPOBEACHUSI YUYEHHMUECKHUX HKCIEPUMEHTOB,
COBEPILICHCTBOBATh YMEHHMsS HAONMIOAATh 3a XOAOM IPOLECCa, CaMOCTOSATENBHO IPOTHO3UPOBATH €ro
pe3yabTar, (QOpMyIMpoBaTh OOOOWIEHHS W BBIBOABI OTHOCHTEIBHO JIOCTOBEPHOCTH pE3yJIbTaTOB
WCCJICTIOBAHMSI, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJICTAHHON paboTe;

MpUOOpeTaTh OMBIT YYCHUUYECKON HCCIE0BAaTENbCKOM U MPOEKTHON JIeATENbHOCTH, MPOSIBISATH
CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIbHOMY IIOMCKY METOJOB pEUICHHS MpaKTUYeCKUX 3ajad,
MPUMEHEHUIO Pa3JIMYHbIX METOIOB MO3HAHUS.

3) paGora ¢ ungopmanmei:

OPHEHTUPOBATbCS B DPA3IUYHBIX MCTOYHHMKAX HMH(POpManuu (HAy4HO-TIONMYJsIpHAs JUTEparypa
XMMHYECKOTO COJIEp)KaHUs, CIpaBOYHbIe MocoOus, pecypchl MHTepHeTa), aHANIM3UPOBATH HH(DOPMAIUIO
pa3NUYHBIX BUAOB H  (GOpPM  TPEICTaBICHHs, KPUTUYECKH OLEHUBAThb €€ JOCTOBEPHOCTb U
HENPOTUBOPEUUBOCTD;

(dbopMynupoBaTh 3ampochl U MPUMEHATH Pa3jIMYHbIe METOJbI MPU TMOMCKE M OTOOpe HMH(OpMAIIHH,
HE0OXOIMMOM sl BHITOTHEHUS Y4eOHBIX 3a/1a4 ONpeIeIEHHOTO TUIIA,

MpHOOpPETaTh OMBIT MCIOJIB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMM M Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMANbHYIO (OpMYy TpeAcTaBiIeHHs WHpopManuu (CXeMbl, rpaduKH,
JUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

UCIOJIb30BaTh HAy4YHbIM $3bIK B KayeCTBE CpPEJACTBA IpU paboTe ¢ XHUMHUYECKOW HH(OpMalUei:
OPUMEHSTh MEXNpeaAMeTHbe ((pu3mueckue © MaTeMaTHYeCKHWEe) 3HAKH W CHUMBOJBI, (POPMYIIBI,
ab0peBuaTypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIIMUYECKUE CPECTBA HATIISAHOCTH.

OBJajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBHSIMU:

3aJjaBaTh BOIIPOCHI M0 CYIIECTBY 0OCYKIaeMOM TEeMbI B X0/1€ TMAJIOra U/ AUCKYCCHUHU, BBICKa3bIBATh
uzaeu, GopMyJIupoBaTh CBOH MPEITI0KEHNUS OTHOCUTENIBHO BBIMOJIHEHUS MPeI0KEHHON 3a/1auu;

BBICTYNIaTh €  Ipe3eHTalueil  pe3yibTaTOB  IO3HABATEIbHOW  JIEATEIBHOCTH,  MOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU NPHU BBIIOJHEHUH XUMHUYECKOIO HKCIEPUMEHTA,
MIPaKTUYECKON pabOThI [0 UCCIIEIOBAaHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, peaan3aluu y4eOHOTo MpoeKTa u
(GbopMyIMpoBaTh BBIBOJBI MO pe3yJbTaTaM MPOBEIEHHBIX MCCIEIOBAHUMN MYTEM COTJIACOBAaHHUS MO3UIMHA B
xo7ie 00CyX/1eHusI 1 00OMeHa MHEHHSIMH.

OByageHne yHMBEPCAJIBHBIMH PeryJsiTHBHBIMH 1eiCTBUAMM:

CaMOCTOSITEJIHO IUIAHUPOBATh M OCYIIECTBIISATH CBOIO IIO3HABATENIBHYIO JESATEIBHOCTD, ONpEAEIaa €€
LeJIM M 33Ja4d, KOHTPOJIMPOBaTh U MO Mepe HeOOXOAMMOCTH KOPPEKTHPOBATh MpeasaraeMblil aaroputm
JEHCTBUIM TpU BBIIIOJIHEHUU YYEOHBIX M HCCIIENOBATENbCKUX 3a/ay, BbIOMpaTh Haubonee 3()PexTUBHBIN
Croco0 UX penieHusl ¢ y4ETOM IMOJIyYEeHHs HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEaKIUIX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HAa OCHOBE CaMOaHalln3a U CaMOOILIEHKH.

MNPEAMETHBIE PE3YJBTATHBI
10 KJIACC

IIpenMeTHBIE pe3yabTaThl 0OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXaroT:

c(OPMHUPOBAHHOCTh TPEJICTABICHUH O XMMHYECKOH COCTaBIAIONICH €CTeCTBEHHO-HAYYHOM KapTHUHBI
MUpAa, POJIM XUMHUH B MIO3HAHUU SABJICHUNA MPUPOIBI, B OPMUPOBAHUY MBIIIJICHUS U KYJIbTYPbI IMYHOCTH, €€
(GYHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOAMMOW Jisi pEeHIeHHUs MNPAaKTHUECKHUX 3a7ad M HKOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHOMN CpeLE;



BIQJICHAE CUCTEMOM XMMHMYECKMX 3HAaHUM, KOTOPas BKJIKYAET: OCHOBOIOJATAIOIINAE IOHATHS
(XMMHUYECKMII ~ 2JIEMEHT,  aToM, DJJEKTpPOHHas  00oJO0YKa  aToMa,  MOJIEKYyJa,  BaJE€HTHOCTb,
JIEKTPOOTPHULIATEIBHOCTh, XUMHUYECKasi CBs3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpalEHHas),
MOJIb, MOJISIPHAsi Macca, MOJSIPHBIA O0BEM, YrIepoIHBIA CKeNeT, (YHKIMOHAJIbHAs TPYINa, paauKal,
MU30MeEpHUsl, U30MEpbl, TOMOJIOTUYECKUM PsJ, TOMOJIOTH, YIJIEBOJOPOIBI, KUCIOPOA U a30TCOJAEp KallHe
COEMHEHMSI, MOHOMEpP, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMsS); TEOPUU U
3aKOHBI (TE€OpUsl CTPOEHUsl OpraHuyeckux BeuiecTB A. M. bytnepoBa, 3aKk0H COXpaHEHHsI MacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XHMHH; MHUPOBO33PEHUYECKHE 3HAHMs, JIEKAlIMe B OCHOBE
MOHUMAaHMSI IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX ABJICHUH, (PaKTOJIOIMUECKHE CBEJCHUS O CBOWCTBAX,
COCTaBe, IOJYyYECHMH U OE30IIaCHOM HCIIOJIb30BAaHUM BAXKHEHMIIMX OpPraHMYECKHUX BELIECTB B OBITY H
IIPAKTUYECKON AEATEIbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCT, YMEHHUH BBIABIATH XapakTepHbIe TPU3HAKMA TOHSATHHA, YyCTaHABIUBATh HX
B3aUMOCBS3b, UCII0JI30BaTh COOTBETCTBYIOIIME IIOHATHS IIPHU OIIMCAHUU COCTaBa, CTPOSHUS U IIPEBPAILCHUI
OPraHUYeCKUX COCIUHECHUM;

c(OPMHPOBAHHOCTH YMEHUH UCTIOIB30BATh XMMUYECKYIO CUMBOJIMKY JUISI COCTABIICHUS MOJEKYJIISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIIEHHOM) (GOPMYJI OPraHMYECKUX BEIIECTB U YPaBHEHUN XUMHUECKHUX
peakuui, U3roTaBIuBaTh MOJEJIM MOJIEKYJ OPraHMYECKUX BEIIECTB Ul WIIKOCTPALUU UX XUMUYECKOTO H
IIPOCTPAHCTBEHHOT'O CTPOCHUS],

c(OPMHUPOBAHHOCTh YMEHUI yCTaHABJIMBATh MPUHAUIEKHOCTh U3YYEHHBIX OPraHMYECKUX BEIIECTB 110
UX COCTaBY M CTPOEHHIO K ONpENesIEHHOMY KJIAacCy/TpyHIle COEAMHEHHH (YIJIEBOJOPOABI, KUCIOPOJ H
a30TCOJEpXKAIIUE COEAMHEHMS, BBICOKOMOJIEKYJIIPHBIE COEAUHEHMsI), JlaBaTb MM Ha3BaHUA IO
cucremarnyeckor HomeHknatype (IUPAC), a Ttaxke NpuBOAUTH TPUBUAIbHBIE HA3BAHUS OTAEIBHBIX
OpPTaHUYECKUX BEIIECTB (ITUIJICH, MPONIIICH, alleTUIICH, STHICHIIUNKOb, TIIALIEPUH, (PeHOI, POpMaIbACTH]I,
aueTanbAeTH]l, MypaBbMHAs KHCIIOTA, YKCYCHAs KHCIOTA, OJIEHMHOBAas KHCIIOTA, CTEAPUHOBAs KHUCIOTA,
IJII0K03a, PPYKTO3a, KpaxmaJl, LeJI103a, MIHLIUH);

C(OPMHUPOBAHHOCTh YMEHUS ONPEAEATh BHJbl XUMHUYECKOW CBA3M B OPraHUYECKUX COEIMHEHUSX
(oaMHapHbIE U KpaTHBIE),

c(OPMHUPOBAHHOCTh YMEHUS MPUMEHATH MOJI0XKEHUS TEOPUU CTPOEHUS OpraHMuYeckux BeriecTB A. M.
BytnepoBa ans 00bsICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHHUS
MacChl BEUIECTB;

c(OpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PHU3NUECKHE U XUMUYECKHE CBOWCTBA
TUMUYHBIX MPEJICTaBUTENIEH Pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIECTB (METaH, 3TaH, STHJIEH, IIPOIUJIECH,
alleTwieH, OyraaueH-1,3, MetunOyranuen-1,3, OGeH30J1, METaHOJ, 3TaHOJ, ATHJICHIJIMKOJb, TJIHLEPHH,
¢beHon, aneranbaeru, MypaBbUHas U YKCYCHAs KUCIIOTHI, IIIOK03a, KpaxMall, 11eJUII0J103a, aMUHOYKCYCHas
KHCIIOTa), WIIOCTPUPOBATh TI'E€HETHYECKYK) CBA3b MEXJIy HHMH YPAaBHEHHMSMHM COOTBETCTBYIOLIMX
XMMHUYECKHUX PeaKIHil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMUPOBAHHOCTh YMEHMSI XapaKTepU30BaTh HCTOUYHUKHU YIJIEBOJOPOJIHOTO ChIpbs (HEPTH,
MPUPOJIHBIH ra3, yrojs), CIOCOOBI UX NMEePepadOTKH U MPAKTUUYECKOE IPUMEHEHNE POAYKTOB epepadoTKu;

c(OpPMUPOBAHHOCTh YMEHHUM MPOBOAWUTH BBIYMCIECHUS MO0 XUMHUYECKHM ypaBHEHUSM (Macchl, 00BbEMa,
KOJIMYECTBAa HMCXOJHOTO BEIEeCTBAa WJIM NPOAYKTAa PEaKIHMH IO HU3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJIHOT'O M3 UCXOJHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINN);

c(OPMHPOBAHHOCTh YMEHHUU BIIQJIETh CUCTEMOH 3HAHMI 00 OCHOBHBIX METO/aX HAYYHOTO MO3HaHU,
UCTOJb3yeMbIX B XMMHUU NpPH HM3YYEHUU BEIIECTB M XMMUYECKHMX SIBJICHUHN (HaON0JIeHHE, M3MEpeHue,
9KCIIEPUMEHT, MOJEIUPOBAHUE), UCIIOJIB30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS AJI IIPUHATUS PELICHUN B
KOHKPETHBIX )KM3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;



chOPMHUPOBAHHOCTh YMEHHMM COOJIOJATh TMpaBWja TMOJB30BAHUA XHMHUYECKOW TIOCYyIOH U
na0opaTOpHBIM O0OpPYAOBaHUEM, a TaKXKE IMpaBWia OOpAIICHHUs C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKLHUSMU MO BBIOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIMBITOB;

c(OPMUPOBAHHOCTh YMEHUI IJIAHUPOBATH M BBHIMOJIHATH XUMUYECKUN 3KCIEPUMEHT (IIPEBpAICHHS
OpPraHMYECKUX BELIECTB IPU HAarpeBaHUU, IOJYyYEHUE ITUJIEHA U U3YYEHHUE €r0 CBOMCTB, KaU€CTBEHHbIE
peaKIMyu OpPraHMYECKUX BEIIECTB, JIEHATypalus OCNKOB MpH HAarpeBaHUM, I[BETHHIC PEaKIMH OEJIKOB) B
COOTBETCTBHH C TpaBHJIAMH TEXHUKH O€30MacCHOCTH MpU OOpAIIEHUHM C BEIIECTBAMU M J1a0OpaTOPHBIM
00opy/OBaHUEM, MPEJCTABISATh PE3yIbTaThl XMMHUYECKOTO JIKCIEPUMEHTa B (opMe 3alucu ypaBHEHUH
COOTBETCTBYIOIIUX peakUuil U (OpMYyIUPOBATH BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTUYECKU aHATM3UPOBATH XUMUYECKYI0 HH(GOPMAIUIO, MTOJIy4aeMyI0 U3
pa3HbIX UCTOYHHUKOB (CpencTBa MaccoBoi nHGopMaluu, IHTepHET U Jpyrux);

c(hOPMUPOBAHHOCTh YMEHUI COOIIOATh MPaBUiIa IKOJIOTHUECKU IEIeCO00Pa3HOrO MOBEACHUS B OBITY
U TPYIOBOW JAEATEIBHOCTU B LIEISAX COXPAHEHHUS CBOErO 3J0POBbS M OKpYXKAlOUIEH NPUPOIHON Cpenbl,
OCO3HaBaTh OIACHOCTb BO3/CHCTBUS Ha JKHUBBIE OpPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX BEIIECTB,
noHuMas cmbici nokasarens [1/IK, moscHsaTs Ha mpuMepax crocoObl YMEHBIICHHS M TPEIOTBPAIICHHS HX
BPEIHOTO BO3/ICHCTBYS Ha OPraHU3M YeJIOBEKa;

Ui OO0YyYaromMXcs C OTPaHHMYEHHBIMH BO3MOXKHOCTSMHU 3/0POBbS: YMEHUE NPUMEHATH 3HAHUA 00
OCHOBHBIX JOCTYITHBIX METOJaX IMO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHUN;

JUIA CIENbIX U CIa0OBUAAIIUX OOYYarOMIMXCS: YMEHHE HCIONb30BaTh PElbeHO-TOUCUHYIO CHCTEMY
o6o3nauenwnii JI. bpaidist 11 3arucu XuMuIecKux GopMyI.

11 KJIACC

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMus» OTpaXKaroT:

c(OPMUPOBAHHOCTh TPEACTABICHUN: O XUMHUYCCKOW COCTABJISIONICH €CTECTBCHHO-HAYYHOW KapTHHBI
MUpa, POJTU XUMHH B TTO3HAHUY SBJICHUH MPUPOBI, B POPMUPOBAHUN MBITIUICHUS U KYJIbTYPhI IHIHOCTH, €€
(GYHKIIMOHATIBHOW TPAMOTHOCTH, HEOOXOAMMOW [Jsi pEHICHHUS MPAKTHUYECKUX 3a7ady M HKOJIOTUYECKU
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CPEIE;

BIIQJICHUE CHUCTEMOW XHMHUYECKMX 3HaHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE MOHITHUS
(XMMHUYECKHIl AIIEMEHT, aTOM, M30TOM, S-, P-, d- 3JeKTpOHHbIE OPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb,
MOJIIpDHBIA 00BEM, BaJEHTHOCTh, 3JEKTPOOTPULIATEIBHOCTb, CTENEHb OKHUCIIEHHS, XUMHYECKas CBs3b
(koBasieHTHAsl, MOHHAS, METATMYECKas, BOJOPOIHAsS), KPUCTALNTMYECKas PEmETKA, THUIIBI XUMHYECKUX
peakuui, pacTBOp, OAJIEKTPOJIUTHI, HEIJIEKTPOIMUTHI, AJIEKTPOJIUTUYECKAsT JUCCOLMAIUS, OKUCIUTEND,
BOCCTAaHOBHUTENb, CKOPOCTh XMMHUYECKON pPEaKIMH, XMMHUYECKOE PAaBHOBECHUE); TEOPUM U 3aKOHBI (T€opus
ANEKTPOJUTUYECKON Auccouranuu, nepuoaudeckuid 3akon [[. . MenzaeneeBa, 3aKOH COXpaHEHUSI MaCChI
BEIIECTB, 3aKOH COXPAaHEHWS M TMPEBpAIlEHUs SHEPrHH MPU XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI S3bIK XUMUU, MUPOBO33pEHUYECKHE 3HAHUS, JIe)KAI[Me B OCHOBE TOHMMAaHUS IPUUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (AKTOIOTHYECKHE CBEJEHUS O CBOMCTBaX, COCTaBe, MOTYyYEHUH H
0€30MacHOM HCNOJIb30BaHUH BaXKHEUIINX HEOPraHUUECKHUX BEIIECTB B ObITY M MPAKTHUECKOHN AESITeIbHOCTH
YeNoBeKa;

c(OPMHUPOBAHHOCTh YMEHUU BBIABJIATH XapaKTEpHBIE TPHU3HAKU TOHATHH, YyCTaHABIMBATh WX
B3aMMOCBSI3b, MCIIOJIB30BaTh COOTBETCTBYIOIIME TOHSTHS TMPH ONMHWCAHWM HEOPTAaHMUYECKUX BEIIECTB M MX
[IPEBPAILICHN;

c(hOpPMUPOBAHHOCTh YMEHUH HCIMOJIB30BaTh XHMUYECKYH) CHMBOJUKY JJIsi COCTaBIEHUS (HOpMyI
BEIIIECTB U YPaBHEHUU XMMHUYECKUX peakuui, cucreMatuieckyto HomeHkiaarypy (IUPAC) u TpuBuanbpHble
HAa3BaHMsI OTACIBHBIX HEOPTAHUYECKUX BEIIECTB (YrapHBIi ras, yriaeKuCbIi ra3, aMMHUakK, raiméHas U3BeCTb,
Heram€Hasi H3BeCTh, IUThEBasl COJIa, TUPUT U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUH ONpPEAEIATh BAJICHTHOCTh U CTENEHb OKHCIIEHUSI XUMUYECKUX 3JIEMEHTOB B
COEMHEHUSIX PA3JIMYHOIO COCTaBa, BMJI XMMHUYECKOW CBSI3U (KOBaJIEHTHAs, WOHHAs, MeTaJUIMYecKas,



BOJOPOJHAs) B COCAMHEHMSX, THIN KPHUCTAUIMYECKOM pEemETKH KOHKPETHOTO BellecTBa (aTOMHas,
MOJIEKYJIsIpHAasi, HOHHAs, METaJUIMYecKas), XapaKTep Ccpelbl B BOJHBIX pPAacTBOpax HEOPTaHUYECKUX
COCITUHCHHI,

c(OpPMUPOBAHHOCTh YMEHUH yCTAaHABIMBATh MPUHAUICKHOCTh HEOPTaHMYECKHX BEIIECTB IO WX
COCTaBy K ONPEICIIEHHOMY KJIAacCy/TpyMIe COCIWHEHUH (IMPOCThIC BEIIECTBA — METAUIBI U HEMETaJlIbI,
OKCH/IbI, OCHOBAHHSI, KUCIIOTHI, aM(DOTEpHBIE TUAPOKCHUIBI, COJIH);

c(OpPMUPOBAHHOCTh yYMEHHW PaCKphIBaTh CMBICH mepuoandeckoro 3akona JI. M. MenneneeBa wu
J€MOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOUTYI0, 00BICHUTEIBHYIO U IPOrHOCTHYECKYIO (DYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh AIEKTPOHHOE CTPOEHHE aTOMOB XUMUYECKUX DJIEMEHTOB
1-4 nepuonos Ilepuoanueckoit cucreMbl xumuueckux snemeHToB JI. Y. MenneneeBa, UCOIb3ys MOHATUS
«S-, P-, d-3JIeKTpOHHBIC OPOUTAINY», «IHEPrEeTUUYECKUE YPOBHHU», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMHUYECKHUX IEMEHTOB M MX COCIMHEHMH 1O IepuonaM U rpynnaMm llepuoanueckoil cucreMsl
xumuueckux ayemeHToB /1. . Menaeneena;

cOPMUPOBAHHOCTh YMEHHH  XapaKTepu30BaTh (OMUCHIBATH) OOIMIME XWMHYECKHE CBOWMCTBA
HEOPraHUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, OATBEPKIAThH CYIIECTBOBAHUE T€HETUUECKOU CBSI3U MEKITY
HEOPraHUYECKHUMH BEIIECTBAMU C IIOMOIIBIO YPAaBHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHUS KJIacCHU(PHUIMPOBATH XMMHUUYECKUE PEAKIUU MO PA3IUYHBIM IMPU3HAKAM
(4ucity ¥ cocTaBy pearupyrouux BeIIecTB, TEII0BOMY 3P PeKTy peakiiuu, U3MEHEHHIO CTEeTIeHEH OKHCICHUS
AJIEMEHTOB, 0OPAaTUMOCTHU PEAKIINH, YUACTUIO KaTaan3aTopa);

cOPMUPOBAHHOCTh YMEHUH COCTaBJISTh YPAaBHCHHSI PEAKIUH pPAa3IMYHBIX THIIOB, TIIOJHBIE H
COKpaIIEHHbIC YPABHCHHS PEAKIIMI HOHHOTO OOMEHA, YIUTHIBAsI YCIOBHS, TIPU KOTOPBIX 3TH PEAKIMH UIAYT
710 KOHII;

cOPMUPOBAHHOCTh YMECHHIA TIPOBOJUTH PEAKIHH, IMOATBEPXKIAIONINE KAYCCTBCHHBIH COCTaB
Pa3IMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM IMYTEM HOHBI, MPUCYTCTBYIONIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHUW pPACKpPBIBATh CYIIHOCTb OKHUCIUTEIHbHO-BOCCTAHOBHUTEIBHBIX PEAKIHi
MOCPEACTBOM COCTaBIIEHUS IIEKTPOHHOTO OallaHCa 3TUX PeaKIInid;

c(OPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEeaKkIUu OT Pa3IUYHbBIX
(akTOpOB; XapakTep CMEIIECHUS XWMHUYECKOTO0 PaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3JCUCTBUS
(mpunnun Jle [larense);

c(hOPMUPOBAHHOCTh YMEHHI XapaKTEepPU30BaThb XHMHUYECKHE TMPOIECChI, JIeKAIIHME B OCHOBE
MIPOMBIIIJICHHOTO TIOJYYE€HUsI CEPHOM KUCTIOTHI, aMMHUaKa, a Takke chOpMUPOBAHHOCTH MPECTABIECHUN 00
OOIINX HAYYHBIX MPUHIIUIIAX U IKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHM TPOBOAUTH BBIYMCICHUS C UCIOJIB30BAHUEM IMOHSATHS «MaccoBas OIS
BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMUYECKHX PEAKIHIX, MACChl BEIIECTBA WM
00BEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OO0BEMY OIHOTO U3 yYACTBYIOIIMX B
peaKiuy BELIECTB, TEIUIOBOr0 3¢ (deKkTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHsS MacChl BELIECTB,
MIPEBPAIICHUS M COXPAHEHUS YDHEPTUH;

chOPMHUPOBAHHOCTh YMEHHUM COOIIOJATh TpaBWja TOJIb30BAHUS XUMHUYECKOW TOCYIOH U
ma0opaTOpHBIM O0OpPYAOBaHUEM, a TaKXKE IMpaBWia OOpaIIeHHUs C BEIIECTBAMH B COOTBETCTBHUHU C
WHCTPYKIHUSMH IO BBITOTHEHUIO JTa00paTOPHBIX XUMUUYECKUX OMBITOB;

c(hOpPMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATh M BBHITIONHATH XUMUYECKUN OSKCIEPUMEHT (pas3iokKeHHe
MEePOKCUa BOJOPOJa B MPUCYTCTBUM KaTaIN3aTOpa, ONPEEICHUE CPEIbl pACTBOPOB BEIIECTB C MOMOIIBIO
YHHUBEPCATHHOTO UHUKATOPA, BIUSHUE PA3IMYHBIX (DAKTOPOB Ha CKOPOCTh XUMUYECKOW pEaKIIUH, PEaKIHH
MOHHOTO 0OMEHa, Ka4YeCTBEHHBIE PEAKIIMU Ha Cyb(aT-, KapOOHAT- M XJIOPU/I-aHUOHBI, HA KATHOH aMMOHHWS,
perieHne SKCIepuMEHTaIbHBIX 3a/1a4 o TeMaM «MeTtamisl» 1 «HemeTannsi») B COOTBETCTBUU C TIPABUIIAMH
TEXHUKU 0€30MacHOCTH MpU OOpaIIeHUH C BEIeCTBaMHU U JabOpaTOpHBIM 000pYAOBaHUEM, IPECTABIATH



pe3yabTaThl XUMHUYECKOTO AKCIEpUMEHTa B (OpME 3alHCH YPABHEHUIH COOTBETCTBYIOIIUX PpEaKIUil U
(bOopMyYITHPOBAThH BBIBOJBI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTHUYECKH aHATH3UPOBATH XUMHUECKYI0 HH(POPMAITUIO, TIOTY9aeMyI0 13
Pa3HBIX HCTOYHUKOB (CPEIICTBA MaCCOBOM KOMMYHUKAIMH, IHTEpHET U APYTHX);

c(hOPMUPOBAHHOCTh YMEHUI COOIIOATh MPaBUiIa YKOJIOTHUECKU IEIeCO00Pa3HOrO MOBEACHUS B OBITY
U TPYJOBOH JESATEIBHOCTH B LENISAX COXPAHEHHS CBOCTO 3JI0POBbS U OKPYKAIOIICH MPUPOJHON CpEbl,
OCO3HaBaTh ONACHOCTh BO3JCHCTBUS Ha >KUBBIC OPraHU3MbI OINPEICIEHHBIX BELICCTB, MOHUMAs CMBICI
nokazarens [IJIK, moscHsATP Ha mpuMepax CIOCOObl YMEHBIICHHS M MPEJOTBPALICHHS WX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

s 00yYaroIUXCsi ¢ OTPAHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBBSI: YMEHHE MPHUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIIECCTB U XUMUYECKUX SBICHHIA;

JUISL CIICTIBIX M CITa0OBUISAIIMX OOYYAFOIIMXCS: YMEHHE HCIIOJIb30BaTh PElbe()HO-TOUCUHYIO CHUCTEMY
obo3Hauenwnii JI. bpaiist 11 3armucu XUMHYECKUX (OPMYIL.



TEMATHYECKOE INTAHUPOBAHUE
10 KUIACC

Ne

/ HaumenoBanue pa3aesioB U TEM IPOrpamMmmabl
n/n

Bcero

KoaunuecTBO 4acoB

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

JuiekTpoHHbIE (HUGPOBDbIE)
o0pa3oBaTejibHbIE PeCypPChI

Pa3neu 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH

[Ipenmer oprannyeckoit Xumuu. Teopus CTpoeHus

11 N
OpraHnyeckux coequuennii A. M. byrieposa

Uroro no pasneny

Pa3znen 2. YrieBoaopoanbl

2.1 [IpenenbHbIE YTIEBOJOPOIBI — aTKaHBI

2.2 HenpenenbHbie yrieBogopoOIbl: aJKEHbI, AIKAAUEHBI, aJTIKUHBI

2.3 ApomatnyecKkue yriieBOAOPOIbI

2.4 [TpupoaHbIE HCTOYHHUKH YTIIEBOAOPOAOB U UX IepepadoTka

Hroro no pasneny

Paznen 3. Kuciopoacoaep:xanue oprannyecKue coeAuHeHUsI

3.1 Crnuptsl. Oenon

3.2 Anbneruasl. Kap6oHoBsie KUCT0ThI. CroxHBIE 3(DUPHI

3.3 VrieBoasl
Hroro no pazneny

Pa3neua 4. Aszorcoaepskamue OpraHu4ecKue coeJHHeHH

13

4.1 ‘ AMUHBI. AMUHOKHUCIIOTEI. benku

Hroro no pazneny

Paspgen 5. BeicokoMoJIeKy IsIpHbIE COCAUHECHUS
5.1 ‘ IInactmaccel. Kayuyku. Boiokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KUIACC

Koaun4yecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (POBbIE)
HanmenoBanue pa3iesioB U TeM NIPOrpaMMbI Bcero | Kontpoabnbie = IIpakTuueckue

n/n o0pa3oBaTesbHbIE PeCypChl
padoThI padoTshI

Paznen 1. TeopeTnueckue 0CHOBBI XUMHH

11 Crtpoenune atomoB. [lepuogunueckuii 3akoH u [lepuoauueckas 3

' cucteMa xuMu4deckux snemenToB . . MengeneeBa

1.2 | Crpoenue BemecTBa. MHOrooOpasue BeIIecTB

1.3 | Xumudeckue peakiuu 1 1

Wroro mo paszneny 13

Paznen 2. Heoprannuyeckasi XumMusi

2.1  Meramib 1

2.2 Hewmerasmibl 1 1

2.3  CBsi3p HEOPraHUYECKUX U OPTAaHMUECKUX BEIIECTB

Hroro no pasneny 17

Paznen 3. Xumus v :Ku3Hb

3.1  Xumwus u Ku3Hb 4

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 34 2 3
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