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INOACHUTEJIBHAA 3ATINCKA

[TporpamMmMa 1o XuMHM Ha YPOBHE CPEIHEro 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbpHOro 3aKoHa o1 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (enepanbHOH 00pa30BaTENIbHOW MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenunuu npenogaBaHus y4eOHOIO IpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®Dexepanuu, peanu3yomIMx
OCHOBHBIE 00pa3oBaTebHbIE MPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruu pa3BUTUS
BocnuTaHus B Poccuiickoit @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruy oOy4eHHs, BOCIIMTAHUS U Pa3BUTUS O0Yy4arOIUXCs CPEeACTBaMHU Yy4eOHOro mpeamMera
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LeNEH, COAEp)KaHMs, pPE3ylbTaToB OOydYeHHs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, IMOJy4aeMO€  BBIIYCKHHUKaMH  0011e00pa3oBaTeabHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBEpILIAIOIIMM 3TalloM peaji3alliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUs. OTU IIEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLIEH KYyJIbTYpPbI
YeJIoBeKa, a TaKKe DKOJOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBAaMHM yuyeOHOro mpeaMera «XUMHsS», COJAEPKaHUE U MOCTPOEHUE
KOTOPOI'O ONpEZeNeHbl B IMporpaMMme IO XMMHUH € Y4€TOM CHEHM(PUKM HAyKHM XUMHH, €€
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKkKe C y4ETOM OOIIMX
Hesel ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyro poJib B COBPEMEHHOU
LUBUJIM3ALMHM, B CO3/IaHWM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPE/ICTaBICHUS
00 OKpYyKaroIllleM MHUpPE KaK O €IMHCTBE MPUPObI U YEJIOBEKa, KOTOpoe (HopMHUpYETCs B XUMUU
Ha OCHOBE NOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMM HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYJIbTYphbl, HEOOXOIUMBIM YCIIOBHEM YCIIEUIHOIO Tpylda U
KHU3HU KaXJI0ro wieHa obmectBa. CoBpeMeHHAas XMMHUsI KaK HayKa cO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJieHa Ha pelIeHUE INI00ATbHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKOi, MHUIIEBOM, SKOJIOrMYecKoM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBHM ¢ 0OOUIMMM LEISIMM M MPUHLUIAMH CpeIHEro oOIiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUEHHS) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXcs, HEOOXOAMUMYIO UM IS
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBmsiroliuMu  ipefMeTa «XuMus» SBISAIOTCS 0a3oBble Kypcbl — «OpraHnuyeckas
XUMU» 1 «OO011asi 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZIEP)KaHUSI KOTOPBIX
SBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HaHUH 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHue JTaHHONH CHCTEMbI 3HAHHMA
IpU M3Y4YEHUHU MpeaMeTa O0ecledrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUIl XUMHH.



CrtpykTrypa comepkanus KypcoB — «Opranudeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUSD» cHOPMHUPOBAHA B IIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0J/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
OnpeAciEHHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYEeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCSI HAa YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHS OPraHMYECKHUX COCIAMHEHHH, a
TaKK€ Ha YPOBHE CTEPEOXMMHUYECKHUX M JJIEKTPOHHBIX MPEACTABICHHI O CTPOCHUH BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce OpraHuYecKod XHMHH IOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHWs TEpBOHAYATILHBIC
MIPEACTABJICHHUS O XMMUYECKOHN CBSI3H, KJIIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Tox HOBBIM YIJIOM 3peHHUs B TpeaMeTe «XHUMHs» 0a30BOTO YPOBHS paccMaTpUBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHHS TEOPETHUSCKUNM MaTepuan |
dakTonornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HEeOpPraHWYEeCKask XUMHU» OOYJAIOIIUMCS TPEOCTABIISICTCS BO3MOKHOCTh OCO3HATH
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIETEOPETHYECKHX M METOJOJOTHYECKUX TO3UIINH,
riry0Ke TMOHATh MCTOPUYECKOe M3MEHeHHE (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BaOKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
nomonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH COJCp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHYECKU M TPUKIAAHONW XapakTep. OTH 3HAHUS CIHOCOOCTBYIOT MOHHMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIecCy
TBOpPYECTBA B OOJACTH TEOPUH U MPAKTUYCCKUX MPHUIOKEHUU XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ JJIsl MOMOJHEHUsI 3HAHUN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
y4aeOHOro mpeaMera «XUMHUs» JTaHHOTO YPOBHS U3YYEHUS OPUEHTUPOBAHO HA (JOPMHUPOBAHUE Y
00y4aroIXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS PUIOCODCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTraHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, IT0O3HABAEMOCTb NMPUPOJIHBIX SIBJICHUHN MYTEM SKCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHN MEXIYy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HaHHE POJIM XMMHUU B PEIICHUH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
YHEPTEeTUUYECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEpHUAJIOB.

B murane pemneHus 3amad  BOCHHTAHUS, PAa3BUTHS U COIMAIM3AIUUA OOYyYarOMINXCs
MPUHATBIE TPOTPAaMMON IO XHUMHHU TOAXOABI K OMPEACNICHHUIO COJEPKaHUS W TOCTPOEHUS
npeaMeTa MpeayCcMaTpUBalOT (OPMUPOBAHHE YHUBEPCATbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUOB JACSITEIBHOCTU: PEUICHUS MPOOJieM, MMOMCKa, aHAIIN3a 1
o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCIIEA0BATENLCKOM JEeITSILHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMHHU.

B mpakTtuke npenoiaBaHus XUMUHM KaKk Ha YpOBHE OCHOBHOTO OO0IIIeT0 00pa30BaHUs, TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTepUCTUKU LEeJeHd H3y4YeHMs] MpeaMeTa HalpaBiICHHUEM MEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCS (QOopMUpOBaHME OCHOB XHMHUUYECKOW HAyKH Kak o01acTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW JEATeIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHPOBOM KyJabTypbl. C METOAMYECKOW TOYKH 3pEHUS TaKOW TMOIXO0d K
ONPEICTICHUIO LIeJIeH N3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CornacHO JaHHOW TOYKE 3PEHHUS TJIABHBIMU HEJAMH H3Y4Y€HUs NpeaMeTa «XuMHs» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBASIOTCS:



e (QopmMupoBaHHE CHCTEMbl XWMHUYECKHMX 3HAHWW KaK Ba)KHEHIIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSITHS,
(dbyHaaMeHTanbHBIE 3aKOHBI U TEOPHUM XHMHH, OCBOCHHE S3bIKAa HAyKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHMUS;

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MHUpE BELIECTB U XUMHUECKUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON 1
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO SKCIEPUMEHTa, COOJIIOJCHHEM NpaBUil 0e301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, copepkarenbHas XapakTepUCTUKA Li€Jel U 3a7ad U3y4eHHUs NpeAMETa B
porpaMMme Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B CHCTeMe cpeaHero ooOmiero obOpaszoBanus. CerojHs B MPENOJAaBaHUU XUMHUHU B OOJbIICH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oOO0ydeHus,
OPUCHTHPOBAaHHOW Ha TMOATOTOBKY BBINYCKHHKAa 0OMIE00pa30BaTEIbHON  OpTraHU3alHH,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHUSMH aKTUBHOTO TOJYYEHUsI 3HAHUW U MPUMEHEHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPAKTUYECKUX 3a7au.

B cB3m ¢ »TUM TnpH H3ydeHMHM TpenMera «XUMHS» JOMHUHHUPYIOIIEEC 3HAYCHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajgantauus oOydYaroIIMXCS K  YCJIOBUSM  JUHAMUYHO  DPAa3BUBAIOLIETOCS  MHpA,
dbopMupoBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TPUHATHIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHEM;

dopMupoBaHHe Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJIS PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOMCKA, aHaimu3a W 00paboTKku WHGOpPMAIMU, HEOOXOMUMBIX UIsi MPUOOpPETEHHUs OIbITa
JIeATEIbHOCTH, KOTOpasi 3aHUMAET BaKHOE MECTO B MO3HAHWU XUMHH, a TaKXKe JJII OLEHKH C
MO3UIUI IKOJOTHYECKOW 0€30IaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUUECKHUX MTPOLIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE M03HABATEIbHBIX UHTEPECOB, MHTEIIEKTYaJIbHBIX U TBOPUECKHUX CHOCOOHOCTEH
00yJaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaln3a yueOHOU U HayYHO-TIOMYIIpHON WH(DOPMAIIUA XUMHUYECKOTO
COJIepKaHus;

dbopMUpOBaHUE U Pa3BUTHE Yy O0YUAIOIINXCS aCCOIMATHBHOTO U TIOTUYECKOTO MBITIICHUS,
HaAOJII0/IaTEIbBHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIMMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U TPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIHTaHHE Yy OOydaromuxcs YyOeKIEHHOCTH B TYMaHHUCTHUYECKON HaNpaBJIE€HHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pEHIEHUH TH00alnbHBIX  MPOOJEM  paloHaIbHOTO
MPUPOIONIONIL30BaHUS, TOMOJHEHNS SHEPreTHYEeCKHX PECYpCcOB M COXpPaHEHUs MPHUPOIHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOrO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXe MPUOOPETEHUsI OIbITa MCIOJIBL30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
TPAMOTHBIX PELIEHUHN B CUTYAIUSAX, CBI3AHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueGHOM maHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeIMETHON 001acTi «EcTecTBEeHHO-HAYYHBIE PEAMETHI.



OO01ee yuCiIo 4acoB, OTBEAEHHBIX ISl U3YYCHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 vyacoB: B 10 kmacce — 34 4gaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 yac B Hefeno).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHMYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOM XUMHUHU

IIpenMeTr opraHMYeCKOi XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJIy4YCHUU
HOBBIX BEIIECTB U MaTepuajioB. Teopus CTpOeHUs: oprannyeckux coequHenuii A. M. byrneposa,
e€ ocHOBHbIe NOJOKEeHUA. CTpyKTypHble (OpMyJBl OpPraHMYECKMX BellecTB. l'omonorus,
n3oMepusd. XMMHUYECKas CBSA3b B OPraHUYECKUX COCIMHECHUIX — OJIMHAPHBIE U KPATHBIC CBS3U.

[lpencraBaenne o  kiaccudukauum — opraHuueckux — BemiectB.  Homenkmartypa
OpraHMYECKUX COEIMHEHUIN (cucreMarudeckas) M TpPUBHMAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEINIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpalllEHU: 03HAKOMIICHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJACHUE U ONUCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPU HarpeBaHUH (I1aBJIeHUE, OOYTIMBaHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJIOIMYECKMH psa. MeraH m 3TaH — mpocTeumme
NPEJCTaBUTENIN AJIKAaHOB: (M3MUYECKHE M XHUMHYECKHE CBOMCTBa (peakiuu 3aMeUuleHUs |
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IpPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XUMHUYECKHE CBOMCTBA (peakuuu TI'MIpUPOBaHUS,
raJIor€HUPOBAHMUS, THIPATalluY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIYYEHUE U IPUMEHEHUE.

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

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psii. AleTuieH —
NPOCTEHIINN MPECTaBUTEND AJKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu ruJIpupOBaHus, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOTyYeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MUECKUE U XUMHUUYECKHE CBOWMCTBA (peakiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TMOJIyu€HHE M TNpUMEHeHHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHUpPoO8arus U HUMpO8aHus), noayieHue u
npumenerue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJaMH,
MIPUHAJICKAMMH K pa3JInYHbIM KJlaccaMm.

[TpupoaHble UCTOUHUKH YTaeBoAOpoAoB. [IpupoHblil ra3 U MomyTHbIE HEQTSIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHA, KaTaTUTHYeCcKHii), muposu3. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib U MPOIyKThI €ro nepepadboTKu.

OKCHEpUMEHTAIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILEHUI: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, koyuiekiun «Hedte» n «Yromnb», MoaenupoBanue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE INPAKTHUYECKOW pPaOOTHI:
MOJIy4eHHUE 3TUIICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3anaumn.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBa HJIM MPOAYKTAa PEAKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

Kucaopoaconep:xamme oprannyeckue coeMHEHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOWMCTBA (pPEaKUUU C AKTUBHBIMU METaJNIaMH, I'aJIOTEHOBOJIOPOJAMHU, FOPEHUE),
IpUMEHEHHEe. BogopoHble CBSI3U MEXAY MOJIEKYJIaMH CIUPTOB. JlelCTBHE METAaHOJIA U dTaHOJIa
Ha OpPraHu3M YEJIOBEKa.




MHoOroaToMHbI€ CHHUPTHL. OTHJICHIJIIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO LIETOYHBIMU METAJIJIaMU, Ka4eCTBEHHAsI peaKiysl Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. lIpumeHeHue riaulepuHa U
STHJICHTJIUKOJIS.

@DeHo: CTpPOCHHE MOJEKYJbl, (U3UYECKHEe M XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anprerunpl M KemoHwvl. DOpManbIeruj, aneTadbAeTHI CTpoeHue, (U3NYecKue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHUS, KAaUE€CTBEHHbIC PpEaKIUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAsl M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOMCTBA, OOIIME ISl KJlacca KUCIOT, PeakLus
TepuduKanM), MoldydeHue M npuMeHeHue. CreapuHOBas U OJEHMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
uX Molollee JeiicTBre.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ' MAPOIN3 CIOKHBIX 3()UPOB.
Kupsl. 'maponus xupos. IIpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

YTneBopl: COCTaB, KIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuipl). ['moko3a —
HOPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJIEKYJIbl, (U3NYECKUEe U XMUMUYECKHE
cBoiictBa (B3aumojeictBue ¢ ruapoxkcunom meau(ll), oxucieHne amMMHayHBIM PacTBOPOM
okcugma cepebpa(l), BoccraHOBICHHE, OpOKEHHE TJIIOKO3bI), HAxOXJIEHHWE B MPHUPOJE,
npuMeHeHue, ononorunyeckas posib. orocunTes. PpyKkTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nemmonosa kak npupojHsle noaumepsl. CTpoeHue Kpaxmaia U LeJUII0I03blI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIposIu3, KaUeCTBEHHAs PEaKLUs C UOJA0M).

OKcliepUMEHTalbHbIE METO/bl M3Y4YEHHs BEIIECTB M MX HPEBpalllCHHi: INpOBEJECHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHbIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM Mmenu(Il)), MHOroaroMHbIX
cnupToB (B3auMopelcTBue mmuepuHa ¢ ruapokcuaoM Meau(ll)), anpnerunoB (okucieHue
aMMMa4yHbIM pacTBopoM okcuja cepedpa(l) u runpokcngom wmenu(Il), B3ammoneiicTBue
KpaxMajga C HWOJOM), MPOBEIACHUE MPAKTUUECKOW padOTHI: CBOWMCTBA pPacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMUYECTBA
MCXOJHOIO BEIIECTBa WJIM MPOAYKTAa pEaKUuu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTconepikalie opraHn4eckie CoeIMHEHNS.

AMHUHOKHCIOTBI Kak aMm(oTepHble OpraHudyeckue coenuHeHHs. Pusndeckue U
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IyMLKHA). buonoruueckoe 3HayeHHe
amMHHOKUCIOT. [lentumapt.

benky kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuUYHas U
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JNKOB: THAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

DKcriepUMEeHTaIbHbIE METObl M3YYEHHUS BEIIECTB M MX IpeBpalleHuil: HalOIrofeHue u
ONKMCAaHNUE JAEMOHCTPALMOHHBIX OMNBITOB: JEHAaTypalusi OEIKOB MpPHU HarpeBaHUH, ILIBETHbHIE
peaxiuu OEeIKOoB.

BbicokomosieKyIsipHbIE COeIUHEHHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHHMI: MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUK, CpelHAs MoJeKyJsipHas Macca. OCHOBHbIE
METO/bI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUM — MOJIMMEPU3AIUS U TOJTMKOHICHCAITHUS.

OKclepUMEHTAIbHbIE METO/Ibl U3YUYEHUs BEIECTB M UX IPEBpALLCHHI: O3HAKOMIIEHUE C
00pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUYKOB.

MexnpenMeTHbIE CBS3U.



Peanuzanus MeXIpeIMETHBIX CBS3€H MU M3Y4YEeHHMH opraHmdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIUMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUMN, ABJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOue ecTecTBEHHO-HAy4YHbIC IOHATHS: SIBIEHHE, HAy4HbIH (akT, TUIoTes3a, 3aKoH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJAUYHOCTb, HAOIMIOACHHE, W3MEPEHHeE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®u3nka: MaTepusi, FHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEILIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUYECKHE BEIMUUHBI U €IUHUIIbI
UX U3MEPEHUS.

buonorus: kinerka, opranusMm, Ouocdepa, oOMeH BeIIECTB B OpraHusme, (HPOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, FOPHbIE IOPO/IbI, MIOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHoorust: NUIIeBbIE MPOIYKThI, OCHOBBI PAl[MOHAJIBLHOTO MUTAHMSI, MOIOILME CPEACTBA,
JIEKapCTBEHHBIE M KOCMETUUYECKHE ITPENapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIIACC
OBIIAS U HEOPTAHUYECKASA XUMMUA

Teopernyeckne 0OCHOBbI XUMHHU

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JI0UKA.
DHepreTHyecKre YpOBHH, MOJAYPOBHH. ATOMHbIE OpOUTaNH, S-, P-, d- 31eMeHThl. OCOOCHHOCTH
pacripesie/ieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMaX 3J€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DOneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH n Ilepmonmueckas cucrema XUMHUYECKHUX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepmonmyeckold CHUCTEMBI XMMHUYECKHX
aneMmeHToB JI. M. MenneneeBa ¢ COBPEMEHHON TEOpPHEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MIPOCTHIX U CIOXKHBIX BELIECTB
0 TpyNIaM U Neprojam. 3HaueHue NePUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XHUMHMUECKas CBs3b. Buipl XMMHUYeCKOH CBS3M (KOBaJICHTHas
HEMoJIsIpHasl W TOJIsIpHAas, MOHHAsA, MeTajuinyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM
XUMHUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTS.
DIIEKTPOOTPHULIATENBHOCTE. CTENEeHb OKUCIeHUs. IOHBI: KaTHOHBI 1 AaHHOHBI.

BemecTBa MOJEKYIIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEUIETOK. 3aBUCHUMOCTb CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

ITonsiTHe O AMCHEPCHBIX cucTeMax. MICTMHHBIE M KOJIJIOMIHBIE pacTBOPBL. MaccoBast 10
BEILIECTBA B PACTBOPE.

Knaccugukanus Heopranuyeckux coequHeHuil. HomeHkiaTypa HEOpPraHWYecKHX
BEIECTB. ['eHeTHueckass CBsA3b HEOPraHWYECKUX BEILECTB, MPUHAMIEKAINIUX K pPa3IuYHbIM
KJIacCaM.

Xumuyeckass peakius. Knaccudukanus XUMHYECKHX peakuid B HEOpraHMYecKoW u
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPIUHU IIPU XUMUYECKUX PEAKIUAX.

CxkopocTh peakiuu, €€ 3aBHCUMOCTh OT Pa3lW4HbIX (QakTopoB. OOpaTHMble peaklUu.
Xumnueckoe paBHoOBecHe. (DAKTOpbI, BIUSIOIIAE HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpuniun Jle larense.



OnekTponuTrdeckas aucconuanus. CuibHbIE W cliadble 3JeKTponuThl. Cpena BOJIHBIX
PacTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHAsl, IEJIOYHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

OKCNEPUMEHTAIIbHBIE METO/bl M3YYEHUs BEIIECTB M UX IPEBpALICHUI: JEMOHCTpaLUs
tabmui «llepuoguyeckas cucrtema xumudeckux dsjemeHToB [[. WM. MenneneeBa», uzyueHue
MOJIeJIe KPUCTAJUTMUECKUX PEIIETOK, HAOMIOJCHHEe U ONHMCAaHWE JEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAAa B MPUCYTCTBUU KaTaau3aropa,
omnpeesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHIMKATOPA, PEAKIIUU
HOHHOTO OOMEHA), MPOBEJACHHE NPAKTUYECKON paboThl «BnusHue pa3nuyHbIX (PaKTOpoB Ha
CKOPOCTh XUMHUUYECKOU PEaKLIUm».

Pacuérnbie 3a1aun.

PacuéTel 0 ypaBHEHUSIM XMMUUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCTIOIB30BAHUEM MOHATUS «MACCOBAas JI0JIsl BEILIECTBAY.

Heopranuveckasi Xumus

Hemeramnel. Ilomoxxenue HemerauioB B Ilepuoanyeckoil CUCTEME XUMHUYECKHX
anementoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJTOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XVWMUYECKUE CBOWCTBA BAXKHEHIIMX HEMETAJUIOB (TAJOT€HOB, Cephl, a30Ta, ¢ocdopa,
yIiepojia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

[IpruMmeHeHne BaKHEHUIIINX HEMETAIVIOB U UX COCTUHEHUN.

Meramnsl. [lonoxenue merainos B [lepruoauyeckoi cucTeMe XUMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmiue
dbusnueckue cBoiicTBa MeTamioB. CIUIaBbl METAIOB. DNEKTPOXMUMHUYECKUN P HAMpsHKECHUH
METAJIJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWIIMX METAJJIOB (HATPHUM, KaJlWid, KaJbI[Md, MAarHUu,
ITIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUMN.

OO6mue crocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHrne MeTamioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHs BEUIECTB M MX NPEBPAILICHHUI: H3ydeHUE
KOJUTeKIIMU «MeTauibl U CIUIaBbl», OOpa3IOB HEMETAJUIOB, PEIIEHHE HDKCIIEPUMEHTATbHBIX
3a/7a4, HaONIOJIeHWEe W  OINKMCAaHWE JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBME TUAPOKCHIA ATIOMUHUS C PACTBOPAMH KHUCIOT M IIENOYel, KaueCTBEHHBIE
pPEaKIuy Ha KATHOHBI METAJLIIOB).

Pacuérnrie 3amaun.

Pacu€tel mMaccel BemecTBa WM 00bEMa Ta3oB MO W3BECTHOMY KOJUYECTBY BEIICCTBA,
Macce WU 00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMH BEIIECTB, PacY€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KM3Hb

Ponp xumun B 00€CTICUeHHH YKOJIOTHYECKOM, SJHEPTETUUECKOW U MUIIEBON 0€30MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HayuyHBIX METOJaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
pEeaKuui.

[IpencraBnennss 00 OOmMMX HAYYHBIX MPUHIMNAX [POMBIIIICHHOTO TOJYyYCHHS
Ba)KHEUIIINX BEIIECTB.

UYenoBeK B MHUpE BEHIECTB U MaTEPHANIOB: BaKHEUINIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl AJis SJICKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAaHNYECKUE U MUHEPAIbHBIC yI0OPECHHUS.



XUMHS M 30pOBbE 4YEJIOBEKA: IPaBHJIa HCIOJB30BAHMSA JICKAPCTBEHHBIX IPENapaTos,
IpaBuiia 0€30M1aCHOI0 MCII0Ib30BaHMsI IPENapaToB OBITOBOM XMMHUHU B IIOBCEIHEBHOM JKU3HU.

MexnpeameTHbIe CBS3H.

Peanuzanus MexnpeaMETHBIX CBA3€H NpU M3y4EeHHUU OOIIEH U HEOPraHMYECKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX HOHATHH,
TaK U NOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJIs OTIENbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOwe ecTecTBEHHO-HAy4HbIE IIOHATHA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MNEpUOAUYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJEIIMPOBaHKE, U3MEPEHHE, SIBICHUE.

®usnka: Marepus, dHEprus, Macca, aroM, 3JEKTPOH, IPOTOH, HEHUTPOH, MOH, HU30TOI,
PaMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BELECTBA, (PU3NUYECKHUE BEIIMUMHBI U €AUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHusM, 3KOCHCTEMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPTaHU3ME.

['eorpadus: MuHepaiibl, TOPHbIE IOPO/Ib, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XMMHMYECKass  IPOMBIIIJICHHOCTD, METAUTYpPTUs,  IPOU3BOACTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO035MCTBEHHOE IIPOU3BO/ICTBO, nuuieBas
IIPOMBIIUIEHHOCTh, (apMaleBTUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHUX
IIPENapaToB, MMPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTEpHUAJIOB, JEKTPOHHAS ITPOMBIIIICHHOCTD,
HAHOTEXHOJIOTUH.



[NTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA TIPOTPAMMBLI 110 XMMHWU HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHU A
JIMUHOCTHBIE PE3YJIbTATHBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYYAIOIIMMUCS
nporpaMMm  cpefHero  oOmiero  oOpa3oBaHHs — (JIMYHOCTHBIM,  METANpPEIMETHBIM U
npeaMeTHeIM). HayuHo-MeTo1u4yeckoi 0OCHOBOM [Tl pa3paOO0TKU IJIaHUPYEMbIX Pe3yJIbTaToOB
OCBOEHUS MPOTrpamMM CPEIHEro oOIIEro 0Opa30BaHUs SIBISIETCS CUCTEMHO-AESITEIbHOCTHBIN
MOIXO/I.

B cooTBercTBUM € CHCTEMHO-ACSITEIBHOCTHBIM MOAXOJO0OM B CTPYKTYpPE JMYHOCTHBIX
pEe3yNbTaTOB OCBOCHUS MpeaMeTa «XHUMHs» Ha YpOBHE CpeaHero ooiiero oOpa3oBaHUA
BBIJIEJICHBI CIIEIYIOIINE COCTABIISAIOIINUE!

OCO3HaHHE 00YYAIOIIKUMHUCSA POCCUICKON TPaXkIaHCKOM MACHTUYHOCTU — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEICHHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHUIO;

LIEJICHANIPABICHHOE PAa3BUTUE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE
KIIFOUEBBIX [IEHHOCTEH M UCTOPUUYECKUX TPaAULIUN 6a30BOM HAYKH XUMUMU;

TOTOBHOCTH M CIIOCOOHOCTH O0YYaIOIINXCSl PYKOBOJICTBOBATHCS B CBOCH JIEATEIILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAaMH, MPUCYIIUMHU LEJIOCTHON CHUCTEME XHMHUYECKOTO
o0Opa3oBaHuS;

HaJIM4Yue MPABOCO3HAHUS IKOJIOTMYECKON KYIbTYPBl M CIIOCOOHOCTH CTaBHUTh LIEMH U
CTPOUTD KU3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHS MpeAMeTa «XHUMHs» AOCTUTAIOTCS B €IUHCTBE
y49eOHOW M BOCHUTATEIBHOW JEATCIILHOCTH B COOTBETCTBHH C TYMaHUCTHYCCKHMH,
COLIMOKYIIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMH U HJ€aJaMH POCCHIICKOTO
TPaXTaHCKOTO OOIIeCTBa, MPUHATBIMA B OOIIECTBE HOPMaMH W MpaBUIAMH TIOBEICHUS,
CHOCOOCTBYIOIIMMH  TIpOIlECCaM  CAMOIO3HAHHUS, CaMOpa3BUTUS U HPABCTBEHHOTO
CTaHOBJICHUS JINYHOCTU 00yYarOIINXCS.

JImuHOCTHBIE pe3ynbTaThl OCBOEHHUS npeaMera «XuMUA» OTpaXaroT
c(OPMUPOBAHHOCTH OIBITA MO3HABATEILHOW M MPAKTUYECKOW NIEATEIHHOCTH OO0YUYaOLIUXCS
0 pean3alliy MPUHATHIX B 00IEeCTBE IIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHUS OOYyYarOIIMMHKCS CBOMX KOHCTUTYLIMOHHBIX TMpaB U 00s3aHHOCTEH,
YBa)KEHUS K 3aKOHY U TIPABOTIOPSIKY;

MPEACTABIECHUS O COLMAIbHBIX HOPMax M MpaBUJIaX MEXIMYHOCTHBIX OTHOLIEHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKON JIEATENBHOCTH TPU CO3JIaHUU YUeOHBIX
MIPOCKTOB, PEIICHHWH YYeOHBIX M TIO3HABATENbHBIX 3aJ]1a4, BBIMIOJIHEHUM XHMHYECKUX
JKCIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPUHUMAaTh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTHI
JPYTUX TPU aHAJIM3€ PA3IMYHbIX BUJOB YU€OHOM NeSTENbHOCTH,

2) MIaTPUOTHYECKOr0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOLIEHUS K UCTOPUYECKOMY M HAy4YHOMY HACJIEIHUI0 OT€YECTBEHHOM
XUMWH,

YBKEHUS K TPOIECCY TBOPUYECTBA B 0OJIACTH TEOPHH U MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHUS TOTO, YTO JTOCTH)KCHHUSI HAYKH €CTh PE3YyIbTaT JUIUTEIbHBIX HAOIIOACHUH,
KPOMOTJIUBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, MOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

MHTEpeca M I[03HABATENbHBIX MOTHBOB B TIOJYyYEHHUH U TOCIEAYIOLIEM aHaJIHU3e
nH(OPMAIIUY O MEePETOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOU XHUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STUUYECKOTO MOBEICHHS;



CIIOCOOHOCTH OIICHMBATh CHUTYAllMH, CBSI3aHHBIE C XHUMUYECKUMHU SIBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSACHh Ha MOPaIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OIICHHBATh CBOE IMOBEACHHE U IMOCTYINKHU CBOMX TOBapHILEH C MO3UIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCIIECTBUN STUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MMOHVMAHUS [EHHOCTEW 30pOBOTO0 MU 0OE30MacHOTO 00pasza KU3HU, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

COOIOICHUSI TIPaBUIJI 0€30TacHOTO OOpalleHus ¢ BEIIeCTBAMU B OBITY, TTOBCEIHEBHOMN
KU3HU U B TPYJIOBOM JIEATEIBHOCTH;

MOHVMAHUS IICHHOCTH MPaBWJI HHIUBUIYATHHOTO M KOJJICKTUBHOTO O€30MacHOTO
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIIOJICH;

OCO3HAHUS MOCJIEJICTBUM U HETIPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOJIICHUS aJIKOTOJIS,
HapPKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BocnuTaHusA:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Y4Y€OHO-HCCIIEIOBATEILCKON JEeSATeNbHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUYECKOW U JPYTHUX BUAAX JCSITCILHOCTH;

YCTaHOBKM Ha AaKTUBHOE y4YacTHE B PEHICHHHM MPAKTHUYECKUX 3aJad COLUaIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY U3yUYEHHIO MPoQeccuil pa3iuyHoro poja, B TOM YUCIE Ha
OCHOBE IMPUMEHEHHS IPEIMETHBIX 3HAHUN IO XUMUH,

YBXXEHUSA K TPYIY, JIOASIM TPYyJa U pe3yibTataM TPYAOBOH AeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYATbHOW TPACKTOPHH OOpPa30BaHUS,
Oyayuieil mnpodeccun U peanu3aldd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4€TOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHUU, HHTEPECOB U TIOTPEOHOCTEH 00IIECTRA;

6) 3K0JI0rH4eCcKOro BOCIMTAHMS:

OKOJIOTUYECKH  I1eJIeCOO0pPa3HOT0  OTHOIICHHUS K TPUpPOJAE, KaK HUCTOUYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHMMAHUS  TJIOOAJIBHOTO  XapakTepa  HAKOJOTUYECKHX  MPOOJIeM,  BIUSHUA
SKOHOMHUYECKHUX MPOLIECCOB HAa COCTOSIHUE MPUPOJIHON U COLIMAIIBHOU CPEbL;

OCO3HAHUSI HEOOXOIUMOCTH HCIOJIb30BAHUS JOCTIDKCHHN XUMHH Ui pPElIeHUs
BOIIPOCOB PallMOHAIBHOTO MPUPOAOIIOIb30BAHNS;

AKTUBHOTO HETIPUATHUS JACUCTBUM, MPUHOCIIINX BPEI OKpYKarollel MpUpOaHON cpere,
yYMEHUS MIPOTHO3UPOBATH HeOIaronpusTHbIC JKOJIOTUYECKHE MOCJIE/ICTBHS
MPEINPUHUMAEMBIX JEHCTBUI U IPEAOTBpPALIATh UX;

HaJU4Msl Pa3BUTOTO HKOJIOTMYECKOTO MBILUICHUS, SKOJOTUYECKOM KYIbTYpPbI, ONBITA
NESTETPHOCTH DKOJIOTMUECKOW HANpaBJI€HHOCTH, YMEHUS PYKOBOJACTBOBAThCS HWMHU B
MO3HABATENbHON, KOMMYHHKATUBHOM W COLMAIbHOW MPaKTUKE, CIMOCOOHOCTH M YMEHHS
AKTUBHO MPOTUBOCTOSITH HJICOJIOTHU XeMo(poOuu;

7) HEeHHOCTH HAYYHOI'0 TIO3HAHUS:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOU MPAKTUKU;

MMOHUMaHUS CeNU(PUKA XUMUU KaK HayKd, OCO3HaHUsA €€ poiu B (popMUpOBaAHUU
paIMOHAIPHOTO HAYYHOTO MBINUICHHS, CO3JaHUM IIEIOCTHOTO TMPEJCTaBICHHUS 00
OKpY’)KalollleM MHUpPE KaK O €IWHCTBE MNPHUPOJBI M YEIOBEKa, B TO3HAHWU TPUPOJHBIX
3aKOHOMEPHOCTEH U peleHuu MpoOdIeM COXpaHEHUsI IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOM 3HAYMMOCTH XMMHH I COBPEMEHHOW ITMBUJIM3AINH: B €€
T'YMaHUCTHYECKOW HAMPABICHHOCTH W BKHOM POJH B CO3JJaHUU HOBOU 0a3bl MaTepHallbHOM
KYJIbTYpbI, PEIICHUH TJ00aTbHBIX TPOOJIEM YCTOWYMBOTO pa3BUTHS YeIOBEYEeCTBA —
CBIPBEBOM, HHEPreTHYECKOW, NHIIEBOH M OSKOJIOTHYECKOH O€30MacHOCTH, B PAa3BUTUU



MEIUINHBI, 00ECTICUEHUHU YCIOBHN YCIEIIHOTO TPYyIa U IKOJOTUYECKU KOM(POPTHOU KUIHU
Ka)KJIOTO WICHA 00IIeCTBa;

€CTECTBEHHO-HAyYHONU TPAaMOTHOCTH: TMOHUMAHHUS CYHIIHOCTH METOJ0B MO3HAHUSA,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIIOJI30BaTh IOJydaeMble 3HAHUS
Ui aHanmu3a W OOBSCHEHHS SIBJICHUN OKPYKAIOMIEr0 MHUpPa W MPOUCXOAAIUX B HEM
W3MEHEHUH, YMEHHS JellaTh OOOCHOBAHHBIC 3aKIIOYCHHUS HAa OCHOBE HAay4HBIX (DaKTOB H
HMMEIOIINXCS TAHHBIX C LEJbI0 MOTYYEHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENILHO HCIIOJIb30BaTh XUMHUYECKHWE 3HAHHUS I PEHICHUS
po0JIeM B pealibHBIX KU3HEHHBIX CHTYAIIHSIX;

HWHTEpeca K MMO3HAHUIO M UCCIICIOBATEIHCKOM ACITEIIPHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY O00pa30BaHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUW TI0 XHMHH B COOTBETCTBUU C IKU3HCHHBIMU
MOTPEOHOCTSAMHU;

MHTEpeca K OCOOCHHOCTSIM TpyAa B pa3iUuHBIX cdepax mnpodeccuoHaNbHON
NEeSTeTbHOCTH.

METANIPEIMETHBIE PE3YJIBTATDI

MerarnpeamMeTHbIe PE3yJIbTaThl OCBOCHUSI Y4€OHOTO MpenMera «XHMHs» Ha ypOBHE
CpenHero o0Iero oopa3oBaHMs BKIIOYAIOT:

3HAYUMBIC JUIS (DOPMHUPOBAHHSI MHUPOBO33PEHUS O0YUAIOIIUXCSI MEKTUCITUTUINHAPHBIC
(MexmpenMeTHbIE) OOIIeHAYYHbIE MOHSATHUS, OTPAXKAIOUIUE 1IETOCTHOCTh HAYYHOH KapTHUHBI
MHUpa B crienu(UKy METO/0B MO3HAHUS, UCTIOIB3YEMbIX B €CTECTBCHHBIX HayKax (Marepws,
BEIIECTBO, DHEPrus, SIBICHHE, MPOIECC, CUCTEMa, HAY4YHbIH (aKT, MPUHIHUI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUsl, UCCIIeIOBaHNUEe, HAOII0/IeHHEe, U3MEPEHUE, IKCIIEPUMEHT U
apyrue);

YHUBEpCaJbHbIE  yueOHBbIE  JeWCTBUS  (TIO3HABATENbHBIE, KOMMYHUKATHBHBIC,
perynatuBHble), obecneunBaronye (opMupoBaHUe (QYHKIMOHATBHOW TPAaMOTHOCTH U
COIMAIbHOW KOMIIETSHIIMH 00y4JaroIInXCs;

CIOCOOHOCTh  OOy4alOIIMXCS UCHOJB30BaTh OCBOGHHBIE MEXKIUCIUILUIMHAPHBIE,
MHUPOBO33PEHUECKHE 3HAHUS M YHUBEpCAJbHbIE Yy4eOHBIC JIEWCTBHUS B IO3HABATEIHHOU U
COLIMAJIbHOM MPAKTHUKE.

MeranpeameTHbIe PE3yJIbTaThl OTPAXKAIOT OBJIAJIEHWE YHUBEPCATBHBIMU YYEOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISITUBHBIMU JCHCTBUSMHU.

OBJajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMU J1€HCTBUAMM:

1) 6a3oBble JIOTHYecKHeE AeiCTBHS:

CaMOCTOATENbHO (OPMYJIUPOBaTh M aKTyaJIU3UPOBATH MPOOJIIEMY, BCECTOPOHHE €&
paccMaTpuBarth;

OTpEeNeNATh LENU NEeATeTbHOCTH, 3a/laBasi mapameTpbl U KPUTEPUH HX JTOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITEIBHOCTH C MTOCTABICHHBIMU LIEJISIMHU;

WCIIOIh30BaTh MPU OCBOCHUM 3HAHUUN TPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIICIATH
XapakTEepHble NPU3HAKK TOHATUA M YCTaHABIMBATh WX B3aUMOCBA3b, MCIOJIb30BAThH
COOTBETCTBYIOIIHE MOHATHS IJIs1 OOBSICHEHUS OT/IETBHBIX (DAKTOB U SIBICHUH;

BBIOMpATh OCHOBAaHUS M KPHUTEPUHU s KIacCH(PHUKAIMU BEIIECTB U XHUMHUYECKUX
peakuuii;

yCTaHaBJIUBATh IPUUMHHO-CIEACTBEHHBIE CBSA3H MEX/y U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHYECKHE PaACCYXIEeHHsS (MHIYKTUBHBIC, NEAyKTUBHBIE, IO aHAJIOTHUH),
BBISIBIIATH ~ 3aKOHOMEPHOCTM M NIPOTUBOPEYMS B  pacCMaTpUBAEMbIX  SIBJICHUSX,
(hopMyTUpPOBaTh BHIBOJIBI M 3aKITFOUCHHS;

MPUMEHATh B TMPOIECCE MO3HAHMS, MCHOJIb3yEMblE B XHMHUU CHMBOJHMYECKUE
(3HaKOBBIE) MOJENH, TPEOOPa30BLIBATH MOJICIBHBIC MPEICTABICHUS — XUMHUYECKUM 3HAK
(cuMBOM) deMeHTa, XHMHUYecKas (opMmyrna, ypaBHEHHE XHUMHYECKOHW pEaKIHu — MpU



pelieHnH y4eOHBIX MO3HABATENBHBIX W MPAKTHYECKUX 3a/ady, NPUMEHATH Ha3BaHHBIC
MO/IEJIbHBIE MTPECTABICHUS JUIsl BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3Y4aeMbIX BEILECTB U
XMMHYECKUX PEAKIUH.

2) 0a3oBble HCCJIeA0BaTEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHUS BEILIECTB U XUMUYECKUX PEAKLUI;

¢dbopMynIMpoBaTh LEIM W 33Ja4d UCCIEAOBAHMs, HCIOJIb30BaTh I1OCTABICHHbIE U
CaMOCTOSITENILHO COPMYJIMPOBAaHHBIE BOMPOCHl B KayecTBE HHCTPYMEHTA IIO3HAHHS U
OCHOBBI I (DOPMUPOBAHMS THUIIOTE3bl IO IPOBEPKE IPABUIBHOCTH BbICKa3bIBAEMBIX
CYXKJICHU;

BJIaJIeTh HaBbIKAMHM CaMOCTOSITEJILHOIO IUIAHUPOBAHUSA U IPOBEACHUS YYEHHYECKHX
HKCHEPUMEHTOB, COBEPIICHCTBOBAaTH yMEHHUs  HaOmogaTh 3a  XOJIOM  IIpoliecca,
CaMOCTOSITEJIHO IIPOrHO3UPOBATh €ro pe3yibTar, (GopMyIHpoBaTh OOOOIIEHUS U BBIBOAbI
OTHOCHUTEIIFHO JOCTOBEPHOCTH pPE3yJbTaTOB MCCIIEJOBAHUS, COCTABIATH OOOCHOBAaHHBIN
OT4€T O IpoAETIaHHOM pabdore;

npUOOpeTaTh OMBIT YYCHHYECKOW HCCIEIOBATEIbCKOW M TPOEKTHOM JesITeIbHOCTH,
IPOSIBJISITh CHOCOOHOCTh M T'OTOBHOCTh K CAaMOCTOSTEIBHOMY IOMCKY METOJOB pPELICHHUs
MIPaKTUYECKUX 3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOJ0B [TO3HAHUS.

3) pa6ora ¢ ungopmanmei:

OPHEHTUPOBAThCS B PA3IMYHBIX HCTOYHUKAX HWHPOpPMANUU (HAYYHO-TIOMYJISIpHAsS
JUTepaTypa XUMHUECKOTO COJEp)KaHus, CIpaBOYHble IocoOusi, pecypcel MHTepHera),
aHAJIM3UPOBaTh MH(POPMALMIO PA3IMYHbIX BHJIOB M (OpPM MNpPEACTABICHUS, KPUTUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTUBOPEUNBOCTH;

(GbopMyIHpOBaTH 3aMpPOCHl U MPHUMEHSATh PA3JIUYHBIE METOJBI MPH TOMCKE U 0TOOpE
uHpopMaluu, HeOOXOJUMOI [T BBINOJIHEHUS YY€OHbBIX 3aJa4 ONPeeIEHHOIO THIIA;

npUOOpETaTh ONBIT UCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA
U Pa3JIMYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANbHYIO (opMmy TmpencraBieHus WHGOpMaLUU
(cxemsl, rpaduKH, TUarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

HCIOJIb30BaTh HAy4YHbIM $3bIK B KauecTBE CpEJICTBAa IMpU paboTe ¢ XUMHUYECKOH
uHbopMalMel: MPUMEHATh MEXIpeaIMeTHble ((pu3nueckue M MaTeMaTHYEeCKHe) 3HAKU U
CUMBOJIBI, (hopMyIIbl, a0OpEeBHATYpPBI, HOMEHKIIATYPY;

HCIOJIb30BATh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

OgiaeHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH 1€l CTBUSIMMU:

3aJjaBaTh BOIIPOCHl IO CYIIECTBY OOCYXJIaeMOH TeMbl B XOJ€ Juajora W/Wiu
JUCKYCCUH, BBICKa3blBaThb WJEH, (OPMYIHpOBaTh CBOM TPEUIOKEHHUS OTHOCUTEIBHO
BBITIOJIHEHUS NIPEAJIOKEHHOM 3a1a4;

BBICTYIIATh C MIPE3EHTAIMEN pe3yIbTaTOB O3HABATEIbHON NESTEIIbHOCTH, OJTYUYEHHBIX
CaMOCTOSITEJIbHO MWJIM COBMECTHO CO CBEPCTHHKAMM IIPU BBIIOJHEHUM XUMHUYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOH padOThl MO MCCIEIOBAaHUIO CBOMCTB H3Y4aeMbIX BEIECTB,
peanu3anyu y4eOHOro MpoekTa U (GopMyJIupoBaTh BHIBOJBI MO PE3yJibTaTaM MPOBEAEHHBIX
HCCIIEIOBaHUM MyTEM COTJIaCOBaHMSI MO3ULIUN B XO7e 00CYX/IeHNS 1 0OMEHAa MHEHHSIMH.

OsiaieHNe YHUBEPCAIbHBIMH PeryJsiTUBHbIMU 1€l CTBUSIMM:

CaMOCTOSITENIbHO TJIAHUPOBATH U OCYLIECTBIIATH CBOIO IMO3HABATEIbHYIO JI€ATEIbHOCTD,
orpenenss e€ eau U 33aa4u, KOHTPOJIUPOBATh U M0 Mepe HEOOXOTUMOCTH KOPPEKTUPOBAThH
npeiaraéMblii aIrOpUTM JEHCTBUM NP BBIMOJIHEHUN YYEOHBIX U UCCIIE0BATEIbCKUX 3aad,
BbIOMpaTh Hanbosee 3 (HEeKTUBHBIN CIIOCOO UX peIIeHUs C YYETOM MOTY4YEeHUS! HOBBIX 3HAHUN
0 BEIIECTBaX U XUMHUYECKUX PEaKLUAX;

OCYILECTBIIAATh CAMOKOHTPOJb CBOEH JAEATEIbHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOLICHKH.

NPEJMETHBIE PE3YJIbTATHI



10 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckast XUMHUs OTPaKaroT:

c(OPMUPOBAHHOCTh TMPEJICTABICHHA O XUMHYECKOH COCTABIISIONICH €CTECTBEHHO-
HAayYHOM KapTHUHBI MHpa, POJIM XHMHUU B MO3HAHUU SIBICHUI HpUPOJbL, B (POpMHpPOBAHUU
MBILIUICHUS. U KYJIBTYPbl JHYHOCTH, €€ (YHKIMOHAIBLHOW IPaMOTHOCTH, HEOOXOIUMOM ist
pelleHrs MPaKTUYECKUX 3aJad4 U JKOJIOTHUYECKM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM CpenE;

BJIAJICHUE CUCTEMOM XMMHUYECKHUX 3HAHHUM, KOTOpas BKIKOYAET: OCHOBOIIOJIArarollue
MOHATUS (XMMHUYECKUH DIIEMEHT, aTOM, OJJIGKTPOHHas OO0OJOYKa aToMa, MOJEKYyIa,
BaJICHTHOCTb, JJIGKTPOOTPULIATEIBHOCTh, XHMMHUYECKasi CBs3b, CTPYKTypHas (opmyna
(pa3BépHyTast U CoOKpaméHHas), MOJIb, MOJISIpPHAsT Macca, MOJSPHBIA O0BEM, YrIepOIHBII
cKesneT, (PyHKUMOHAJIbHAs TpyMMa, pajuKai, HU30MEpHs, HU30MEphbl, TOMOJOTHYECKUN ps,
TOMOJIOTH, YIJIE€BOJIOPOAbI, KUCIOPO U a30TCOAEpKAIUE COETUHEHUS,, MOHOMED, IOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEIUHEHHS); TEOPHUH M 3aKOHBI (Teopus
CTpOoeHHUs opraHuyeckux BemiectB A. M. ByrnepoBa, 3aK0H COXpaHEHHS MacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XMMUHU; MHPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B
OCHOBE MOHMMAaHUSl IPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJIEHUH, (DAKTOJIOTrHYECKUE
CBEJICHHUSI O CBOMCTBaX, COCTaBe, MOJIYUCHHUU M OE30MaCHOM HCIIOJIb30BAHUU BAKHEHIIUX
OpPraHMYECKUX BEIIECTB B OBITY U IPAKTUUECKOMN €ATEIbHOCTU YEJIOBEKA;

chOpPMUPOBAHHOCTh ~ YMEHUU  BBISBIATH  XapaKTEepHbIE MNPHU3HAKKA  TOHSITHIA,
YCTAHABJIMBATh UX B3aUMOCBSA3b, UCIIOJIb30BaTh COOTBETCTBYIOINE MOHATHUS IIPU ONHUCAHUU
COCTaBa, CTPOEHUS U MIPEBPAILCHUN OPTraHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTH YMEHHUH UCIOIB30BATh XHMUYECKYIO0 CHMBOJIUKY JIJISI COCTABIICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaII€HHOI) (GOpMyd OpPraHUYECKUX
BEUIECTB M YpPaBHEHMH XHWMHUYECKHMX peakUui, M3roTaBiIMBaThb MOJEIN  MOJIEKYI
OpraHWYEeCKUX BEIIECTB [UI WIUIIOCTPAUMU HMX XHUMHYECKOTO M IMPOCTPAHCTBEHHOIO
CTPOCHHUS;

COPMHPOBAHHOCTh ~ YMEHMH  YCTaHaBIMBaThb  NPHUHAMICKHOCTh  HM3YYEHHBIX
OpPraHMYECKUX BEILIECTB IO WX COCTaBYy U CTPOCHHUIO K OMNPEAeNIEHHOMY Kilaccy/Tpyrie
COEIMHEHUN (yrieBomoposl, KHCIIOPOJL u a30TcoAepIKaIlIne COEIMHEHMUS,
BBICOKOMOJIEKYJISIPHBIE ~ CO€MHEHHMs), JaBaTh MM Ha3BaHHUs [0 CHUCTEMaTHYECKOH
HoMmeHkaarype (IUPAC), a Ttakke NpUBOAUTH TpPUBHAIbHBIE Ha3BaHMUsS OTAEIbHBIX
OpPraHMYECKUX BEUIECTB (3TUJICH, IPONMIEH, alleTHUIIEH, dTUJICHIJIMKOIb, TJIMLIEPHUH, (EeHOM,
dopmanpaerua, aunetaibIeru], MypaBbUHAs KHCJIOTa, YKCYCHas KHUCIIOTa, OJCHMHOBAs
KHCIIOTa, CTEAPUHOBAs KUCIJIOTA, III0K03a, PPyKTO3a, KpaxMal, HeJIII0J103a, TJINLIKH);

c(OPMHPOBAHHOCTh YMEHUS OIpPENeNATh BUIbl XMMHUYECKOH CBSI3U B OPraHUYECKUX
COEMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHSI IPUMEHSATH MOJIOKEHUSI TEOPUH CTPOSHUS OPTaHUYECKUX
BemiecTB A. M. BytiepoBa /uist 00bsICHEHHSI 3aBUCHMOCTH CBOWMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMSI; 3aKOH COXPaHEHUS MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaThb COCTaB, CTPOEHHUE, (GU3MYECKHEe U
XMMHUYECKHE CBOMCTBA THUIIMYHBIX IPEACTABUTEIEN pPa3IMUYHBIX KJIACCOB OPraHMYECKHUX
BelecTB (METaH, 3TaH, ATWICH, NMPOIWJICH, aleTuieH, OyramueH-1,3, meTunOyraauen-1,3,
O€H30J1, METAHOJ, ATAHOJI, TUJICHIJIUKOIb, TJIMLEPHH, (PEHO, aleTaabAeru]l, MypaBbuHas U
YKCyCHasl ~ KHMCIIOTHI, TIJIIOKO3a, Kpaxmal, LeJUIl0JIo3a, AaMHUHOYKCYCHasi KHCIJIOTa),
WUIIOCTPUPOBATh TEHETUYECKYIO CBS3b MEXJIy HHUMHM YPaBHEHUSMH COOTBETCTBYIOIUX
XUMHUYECKHUX PEaKIHUH ¢ UCTIOJIb30BaHUEM CTPYKTYPHBIX POPMYIT;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaThb MCTOYHHUKH YIIJIEBOJOPOJHOTO CHIPhS
(HedTb, MPUPOAHBII ra3, yrojis), COCOOBl UX MEPepabOTKU U MPAKTHUUECKOE NMPUMEHEHHE
MIPOAYKTOB MepepadoTKH;



c(OPMHUPOBAHHOCTH YMEHHUU MPOBOAUTH BBIUMCIECHHUS MO XUMHUYECKUM YpaBHEHHIM
(mMacchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEILECTBA WM IMPOAYKTa pPeaklUH M0 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX BEIIECTB WM MPOAYKTOB PEAKIINHN);

C(OPMHUPOBAHHOCT YMEHUI BIAJETh CHUCTEMON 3HAaHMM 00 OCHOBHBIX METOAAX
Hay4YHOI'O II03HAHUS, MCIOJB3YyEeMbIX B XMMHUHU IIPU HM3YYEHHM BEIIECTB M XMMHYECKHUX
ABJICHUA (HAOJMIOZCHUE, M3MEpEeHHe, SKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BaTh
CUCTEMHBIC XHMHMYECKHE 3HAHUSA Ul IPUHATUS DPEIICHWM B KOHKPETHBIX JXKU3HEHHBIX
CUTYalUsIX, CBA3aHHBIX C BEHIECTBAMU U UX IPUMEHEHHEM;

c(hOpPMUPOBAHHOCTh YMEHHI COOIOATH MTPABWIIA TIOJIB30BAHUS XUMUYECKOU TIOCYIOM
u JabopaTOpHBIM 000pyIOBaHMEM, a TakKe IpaBuia OOpallleHHs C BeIIeCTBAaMH B
COOTBETCTBUH C HHCTPYKLHUSMH I10 BBITIOTHEHHUIO JIA0OPATOPHBIX XUMHUUECKUX OTIBITOB;

Cc(OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIIOJIHATH XMMHMUYECKHM SKCIIEPUMEHT
(npeBpallleHUs OpraHMYECKUX BEILECTB IIPU HAarpeBaHUM, MOJIYYEHHE ITHIEHA U U3y4YCHHE
€ro CBOWCTB, KaYECTBEHHbIE PEAaKIMM OPraHUYECKUX BEIECTB, JAEHATypauus OelKoB Mpu
HarpeBaHUH, LIBETHbIE peakUuu OEIKOB) B COOTBETCTBUM C MpPaBUIaAMH TEXHHUKHU
0e30IacCHOCTH IpH OOpallleHuH C BeleCTBAMU U J1a0OpaTOpHbIM O0OOPYAOBaHHEM,
MIPEJCTaBIATh PE3YJbTaThl XMMHUYECKOTO OJKCHEpPUMEHTa B (opMe 3alucH ypaBHEHUI
COOTBETCTBYIOLIUX peakuil U (POPMyIHPOBATh BHIBObI HA OCHOBE 3TUX PE3YJbTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKU aHAIM3UPOBATH XUMHUYECKYIO HH(POPMAIIHIO,
[OJIly4yaeMyl0 M3 pPa3HbIX HCTOYHMKOB (cpeacTBa MaccoBoil uHpopmanuu, HHTepHeT u
JIPYTHX);

C(OPMHPOBAHHOCTh YMEHMH COOJIOJAaTh MpaBHila SKOJIOTHYECKH IIeJIeco00pa3HOro
MOBEICHUS B OBITY M TPYJOBOM JEATEIBHOCTU B LIEISAX COXPAHEHMsI CBOETO 3/10pOBbS U
OKpY)KaloIlled TNPUPOJHOM Cpelpl, OCO3HAaBaTh OIACHOCTb BO3ACHCTBHUS Ha JKUBBIC
OpraHu3Mbl OIPEJCIEHHBIX OPraHMYECKUX BELIECTB, NMOHMMas cMbica mnokasarens [1/IK,
NOSICHATh Ha IpHUMepax CHocoObl YMEHBUIEHHWS U IMPEAOTBPAIIECHUS HMX BPEIHOIO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

JUI 00YYaIOLIMXCS ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI: YMEHHE NTPUMEHSTh
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUECKUX SIBJICHMIA;

JUIA CJENBbIX M CJIA0OBUIAIIMX OOYYaIOUIMXCS: yYMEHHE MCIIONIb30BaTh penbedHo-
TOYEYHYIO cucTteMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMuyeckux (Gpopmyit.



11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HEOPraHWYECKas XHMHS)
OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh MPEJACTABICHUN: O XHUMHUYECKON COCTABIISIONIEH €CTECTBEHHO-
Hay4YHOW KapTHHBI MHpA, POJM XHMHUU B TO3HAHUU SIBJICHUN TPHUPOIBI, B (OPMHPOBAHUU
MBIIUJICHUSI U KYJIbTYPhl JTUYHOCTH, €€ (PYHKIIMOHAIBHON TpaMOTHOCTH, HEOOXOAMMOUN st
pelIeHUs TPAKTUYECKUX 3a7ad W JKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3710pPOBbIO U PUPOHOM CPEJIE;

BJIAJICHUE CUCTEMOW XHMMMYECKHUX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroline
MOHATUS (XUMUYECKUU 3JIEMEHT, aTOM, M30TOI, S-, P-, d- 3JIEKTPOHHBIC OPOUTAId ATOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJIIPHBII 00BEM, BaJIGHTHOCTh, 3JEKTPOOTPHUIATEIIBHOCTD, CTEIICHD
OKHCJICHUS, XHMMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas, BOIOPOJHA),
KpUCTA/UIMYECKasi pEemIETKa, THUIIBl XUMHYECKUX PEAKUMM, pPacTBOp, AJIEKTPOJIUTHI,
HE3JICKTPOJIUTBI, JIEKTPOJUTHYECKAS JUCCOLUUALINS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM  PEaKluHh, XUMHUYECKOE pPABHOBECHE); TEOPUM U  3aKOHBI  (TEOpHs
3IIEKTPOJIUTHYECKON Jaucconuanuu, nepuoguueckuii 3akoH JI. M. MengeneeBa, 3aKoH
COXpPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAIICHUS SHEPTUU NP XUMHUYECKHUX
peaKkiusax), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3BIK XUMHH, MHUPOBO33PEHUECKHE 3HAHUSA,
JIe)KAIlUE€ B OCHOBE IOHUMAHHUS NPUYMHHOCTH M CUCTEMHOCTH XHWMHYECKHUX SIBJICHUH,
(dakTonornueckue CBEACHHS O CBOWCTBaX, COCTaBe, TMOJIYYEeHHUHM U  OE30MacHOM
WCIOJIb30BAHUN BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY W IPAKTHYECKOH
JIESITEIILHOCTH YSJIOBCKa;

c(hOPMUPOBAHHOCTb  YMEHHH  BBISBIATH  XapaKTepHbIE  TPU3HAKKA  TOHATHMH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, HUCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS MPU ONKUCAHUU
HEOPraHUYECKHUX BEIECTB U UX MPEBPAILCHUI;

c(hOpPMUPOBAHHOCTh YMEHUM UCTIOIH30BATh XUMUYECKYIO CUMBOJIMKY JIJIS COCTaBJICHUS
(dhopMyn BEHIECTB M YpaBHEHUU XMMHYECKUX PEAKIMH, CHCTEMaTUYECKYI0 HOMEHKIIATYpPY
(IUPAC) u TpuBHalbHblE Ha3BaHUS OTAEIbHBIX HEOPraHMUYECKHUX BEUIECTB (yrapHbIM ras,
YIJIEKHUCIIBIN ra3, aMMHaK, rameéHas U3BeCTb, HEraléHas U3BeCTb, TUThEBAs COJlA, MUPUT U
Apyrue);

c(hOPMUPOBAHHOCTh YMEHHUHN OIpPEACNATh BAJIEHTHOCTh M CTEMEHb OKHUCJICHUS
XMMHYECKHUX DJIEMEHTOB B COECJAMHEHHSX PA3JUYHOIO COCTAaBa, BHUJ XUMHUYECKON CBSI3H
(xoBaJleHTHAas, HOHHAs!, METAJUINYECKasi, BOJIOPOJAHAS) B COCTMHEHUSX, TUT KPUCTATUTMYECKOM
pEMIETKH KOHKPETHOTO BellecTBa (aTOMHasl, MOJEKYIsSpHas, HOHHAas, MeTaTu4yecKast),
XapakTep Cpelibl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCTUHEHUMN;

c(hOpMHUPOBAHHOCTh YMEHHUW YCTaHABIWBATh MPUHAICKHOCTh HEOPTaHUYECKHX
BEIIECTB [0 MX COCTaBY K OMPEIEIEHHOMY KJaccy/Tpyrie COeIMHEHUH (IIPOCThIe BElecTBa
— METaJUTbl 1 HEMETaJLTbI, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(OTEpHBIE TUIPOKCUIBI, COTIH);

c(hOpMHUPOBAHHOCTh YMEHHUH PACKPBIBATH CMBICH TMepuoandeckoro 3akoHa /J[. M.
MeHneneeBa W JAEMOHCTPUPOBATH €ro CHCTEMATU3UPYIOMIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIHH;

chOpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 3J1eMEHTOB 1—4 mepuonoB [leproanyeckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB
J. W. MenneneeBa, UCHONb3ysS MOHATHS «S-, P-, d-DJICKTPOHHBIE OpOUTATMY,
«QHEPreTUYECKHE YPOBHUY», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XHUMHUYECKUX



3JIEMEHTOB W HUX COCIUHEHUH Mo mnepuonaMm U rpynmnam [leproandeckoit CHCTEMBI
XUMU4YecKux djemeHnToB M. Y. Menaeneena;

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh (OMHCHIBATH) OOIIME XUMUYECKUE
CBOMCTBAa HEOPTraHWYECKHX BEILIECTB Pa3IUYHBIX KJIACCOB, MOJATBEPXKIATh CYIECTBOBAHHE
TEeHETUYECKON CBSI3M MEXJy HEOPraHMYEeCKHMMH BEIIECTBAMHU C TIOMOIIbIO ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuii;

c(hOPMHUPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMUYECKUE PEAKITUH IO PA3ITUIHBIM
mpu3HakaM (YHCITy U COCTaBy PEarupyrooIluX BEIIECTB, TEIIOBOMY 3(PQEKTy peakiuw,
W3MEHEHUIO CTEMEHEH OKHUCICHHUS DJEMEHTOB, OOpaTUMOCTH pEaKkluu, Yy4YacTHIO
KaTaJln3aTopa);

c(hOPMUPOBAHHOCTh YMEHHH COCTaBISTh YPAaBHCHHSI PEAKIMA PAa3IMYHBIX THUIIOB,
MOJIHBIC ¥ COKpAlIEHHBIC ypaBHEHUS PEaKIUii MOHHOTO OOMEHa, yYUTHIBAas YCJIOBHUS, MPHU
KOTOPBIX 3TH PEAKIUU YT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIMH, MOATBEPIKAAIONINE KauyeCTBEHHbBIN
COCTaB pa3NUYHBIX HEOPraHMYECKUX BEIIECTB, PACMO3HABATH OIBITHBIM MYTEM HWOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIICCTB;

c(hOpMHUPOBAHHOCTH yMEHUMI packpbIBaTh CYILLIHOCTh OKHCIIHUTEIHLHO-
BOCCTAHOBUTEIBHBIX PEAKIMH TMOCPEACTBOM COCTaBIICHHUS SJIEKTPOHHOrO OajlaHca AITUX
pEeaKuuii;

c(OPMHUPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCHMOCTH CKOPOCTH XMMHYECKON PEaKIiuu
OT pa3NUYHbIX (PAKTOPOB; XapPaKTEP CMEIIEHUS XUMUYECKOI'O0 PAaBHOBECHUS B 3aBUCHMOCTH OT
BHemHero Bo3zaeicTeus (nmpuniun Jle [llaTensbe);

c(OPMUPOBAHHOCTh YMEHUH XapaKTEpH30BaTh XUMHUYECKHE IPOIIECCHI, JIEKAITUE B
OCHOBE  TMPOMBIIUICHHOTO  TOJYyYEHHS CEpPHOM  KHCIOTHI, aMMHakKa, a TaKxKe
c(hOpPMUPOBAHHOCTh MPEACTABICHUI 00 OOIMX HAyYHBIX MPUHIMIAX U IKOJIOTHUECKUX
npo0ieMax XUMHUYECKOTO MMPOU3BO/ICTBA;

c(hOPMUPOBAHHOCTh YMEHUH TMPOBOAUTH BBIYUCIICHHUS C HWCIIOJB30BAHUEM TOHSTHUS
«MaccoBasi JIOJisl BEIIECTBAa B PacTBOpPE», OOBEMHBIX OTHOIIEHWW Ta30B MPU XUMHYECKUX
pEaKIusx, MacChl BEIIeCTBA U 00BhEMA Ta30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce
Wik 00BEMY OHOTO U3 YYACTBYIOIIMX B PEaKIIMH BEIIECTB, TEIUIOBOTO ) (dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MACChl BEIIECTB, TPEBPAILLCHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUHN COOIIOATh MpPaBHJIa TIOJIb30BAHUS XUMHYECKOU MOCYA0M
U nabopaTopHbIM OOOpyIOBaHMEM, a TaKXKe IMpaBuia OOpalleHHs C BelIeCTBAMHU B
COOTBETCTBUH C MHCTPYKIUSAMH IO BBITTOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(hOPMHUPOBAHHOCTh YMEHHH TUJIAHUPOBATH U BBITOJHATH XUMUYECKUNU DKCIEPUMEHT
(pasznokeHue mEepoKCHIa BOJOpPOJAa B MPHUCYTCTBUM KaTajau3aTopa, OMNpPEIEICHHUE CpPEeJibl
pacTBOPOB BEWMIECTB € IIOMOULIBIO YHHUBEPCAIBHOIO HWHJMKATOPA, BIUSHHUE Pa3JIMYHBIX
(haKkTOpOB HAa CKOPOCTh XMMHUYECKOH pEaKINH, peaKkIMh MOHHOTO OOMEHa, KaueCTBEHHBIC
peaknuu Ha cynab(dar-, kapOOHAT- W XJIOPUI-aHUOHBI, HAa KATHOH aMMOHWUS, pEIIeHUE
AKCIIEPUMEHTAIBHBIX 3a1auy mo TeMaM «Mertamabsl» U «Hemeramibl») B COOTBETCTBUHM C
MpaBWJIaMU TEXHUKH O€30MacHOCTH MpH OOpalleHWH C BeUIeCTBAaMH U JabOpaTOpHBIM
000pyIOBaHUEM, MPEACTABIATh PE3YIbTaThl XUMUYECKOTO DKCIIEPHUMEHTa B (opMe 3aluUCH
YpaBHEHUN COOTBETCTBYIONIMX peakuuid u (OPMYIUPOBATh BBIBOJBI HAa OCHOBE JSTHUX
pe3yIbTaTOB;



c(hOpPMUPOBAHHOCTh YMEHUHM KPUTHUECKU aHAIM3UPOBATh XUMHUECKYI0 HH(POPMAIIHIO,
MOJIy4aeMyl0 M3 DPa3HbIX HCTOYHHMKOB (CpElCTBa MAaccOBOM KOMMYHUKaluu, WHTepHET U
JPYTHX);

c(hOPMUPOBAHHOCTh YMEHHH COOIOIATh MpaBWJIa IKOJOTUYECKU IEIeCO00pa3HOTO
MOBEACHUS B OBITY M TPYJIOBOW JEATEIBHOCTH B LIETSX COXPAHEHMSI CBOETO 3/10POBbS U
OKpY’Karollled MNPUPOJHON Cpelpl, OCO3HAaBAaTh OMNACHOCTh BO3JCHCTBUS Ha JKHUBBIC
OpraHu3Mbl OIPENEIEHHBIX BELIECTB, NOHUMAas cMbica mokazarens [IJIK, moscHsaTe Ha
mpuMepax CrHocoObl YMEHBIIECHUS W MPEAOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUS Ha
OpraHu3M YeJIOBEKa;

U1 00y4aroUIMXcs ¢ OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMU 310POBbSI: YMEHUE IPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUICCTB U XUMHYECKHUX SBJICHHIA,

JUI CJIETBIX W CJIA0OBUISIIMX OOYYaIOUIMXCS: yMEHHE HCIIONIb30BaTh penbedHo-
TOYEYHYIO cucTeMy 0ob6o3HaueHuit JI. bpaiins ans 3anucu XxuMudeckux (Gpopmyit.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanuecTBo 4acoB DIeKTPOHHBIE Buabl u popMbl 1eATEIbHOCTH
Ne HaumeHoBaHue pa3/ie/ioB U TeM B Konrpon IIpakru (uudposbie) B COOTBETCTBUH C padoyeH
cer .
n/m | NporpamMMsl pHBIE  YeckHe  00pa3oBaTelbHbIE NPOrpaMMoii BOCIIHTAHUS
0 .
padoTel  paboThLl | Pecypchbl (Moayab «IIIk0JIBbHBIA YPOK»
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMUM
VYcraHoBiIeHUE JOBEPUTEIBHBIX
P
OTHOILICHUN MEXIY YUUTEIEM U
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. content.apkpro.ru/lesson = BOCIIPUSTHUIO YYaIIUMHUCS
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o0cyxnaemoin Ha ypoke
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Hroro no pasneny 3
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ed82fcaddd02 IIKOJIbHUKOB; JUCKYCCHUH,
https://academy- KOTOpblE  JAalOT  y4JaluMmcs
99 HenpenenbHbie yrieBo0pOIbl: aKEHBI, 5 1 content.apkpro.ru/less | BO3MOKHOCTS IIPHOGPECTH OIBIT
QIKA/TCHBI, aJIKUHBI on/4038171e-4158- BEJICHUS KOHCTPYKTHBHOTO
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2.3

ApoMaTudecKue yriieBoa0pO bl

https://academy-
content.apkpro.ru/less
on/d86d7d00-d5b4-
491d-aded-
c3ddal9feefs

2.4

[IpupoHbIE HCTOYHHUKH YIJIEBOLOPOIOB

U UX nepepadboTka

https://lesson.edu.ru/0
4/10

JMaiora; TPYNIOBOH  paboThI
WM paboTHl B Iapax, KOTOpHIE
ydaT MIKOJIBHUKOB KOMAaHIHOM
paboTe W B3aMMOJCHCTBHIO C
IPYTUMU JETbMU;
UCIIOJIb30BaHHE
BOCHHUTATEIBHBIX BO3MOKHOCTEH
coJiepKaHus yueOHOro
npeaMeTa yepes3 JAEMOHCTPAIUIO
JEeTAM IpUMEpOB
OTBETCTBEHHOTO, T'Pa’KAaHCKOTO
TIOBE/ICHHUS, MPOSIBIICHUS
YeJI0BEKOITI00s u
I00pOCEepAEIHOCTH, qyepe3
nooop COOTBETCTBYIOILINX
TEKCTOB IS YTCHUA, 3a4a4d AJId
peleHus, poOJIEeMHBIX
CUTyallMid Juis OOCYXIEHHS B
KJacce

Hroro no pazneny

Pasnen 3. Kuciiopoacoaep:xanue oprannyecKue coeAuHeHUs

13
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3.1 Criuptel. @enon 3 0n/5439c18b-7440-
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32 Anpreruasl. KapOOHOBBIE KUCITOTHI. . https://academy-

CrnosxHble 3¢upsl

content.apkpro.ru/less

[IpuBnedenue BHUMAaHHUS
IIKOJBHUKOB K IIEHHOCTHOMY
acleKTy M3y4yaeMbIX Ha YpOKax
SIBJICHUM, OpraHn3anus ux
paboTHI C MOTy4aeMoi Ha ypoKe

COIIMAIbHO 3HAYNMOM
nHpopmanmen —
VHUIMMPOBAHUE ee
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on/8664b319-0ba3-
4945-h076-
ch7ae5858b90

https://academy-
content.apkpro.ru/less

o0cyXIeHuMS, BBICKa3bIBaHMS
YYaIIUMHCSI CBOETO MHEHHS TI0
€€ TIOBOJy, BBIPAOOTKH CBOETO K
HEWl OTHOIICHUS

3.3 VYriaeBoasbl 3 on/709ce43a-deb6-
4281-963b-
01d2e212d4d0
Wroro mo paszneny 13
Paznen 4. A3oTconep:kanye opraHndecKue coeTuHeHHsI [IpumeneHne Ha ypoke
WHTEPaKTUBHBIX ()OpM pabOTHI
yUYaIIUXCS: MHTEJUIEKTYaIbHBIX
UTP, CTUMYJIUPYIOIIHUX
M03HABATEIIEHYIO MOTHUBAIIHIO
IIKOJIbHUKOB; TUCKYCCHIA,
KOTOpBIE JAIOT YJaIluMCs
BO3MOXXHOCTh MPUOOPECTH OMBIT
https://academy- PHOPP

4.1

AMUHBI. AMUHOKHUCIIOTEL. belku

content.apkpro.ru/less

on/0c608a59-4c69-
4481-839e-
9205f201b73e

BE/ICHUSI KOHCTPYKTUBHOT'O
Jajora; rpymnrnoBoil paboThl
WM pabOTHI B Mapax, KOTOPHIE
y4aT HIKOJIbHHUKOB KOMaH)IHOﬁ
paboTte u B3aUMOJICHCTBHIO C
JIPYTUMU JETBMU;
UCIIOJIb30BaHHe
BOCIIUTATEIbHBIX BO3MOKHOCTEH
coJiepKaHusl y4eOHOTro
npeaMeTa yepes J1eMOHCTPAIHIO
JeTSIM TPUMEPOB
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OTBETCTBEHHOTO, TPAXKTAHCKOTO
TIOBEJICHHS, TIPOSIBIICHUS
YEJIOBEKOIIOOUS U
J0OpOCEePICYHOCTH, Yepe3
1o100p COOTBETCTBYIOIIUX
TEKCTOB JIJIsl YTCHHS,
pOOJEMHBIX CUTyaIul JIJIst
00CyXIeHUs B KJlacce

Hroro no pasneny

Paspen 5. BeicOKOMOJIEKY IS pHbIE COCAUHEHUS

5.1

ITnactmaccel. Kayuyku. Boinokna

https://lesson.edu.ru/0
4/10

NuannyupoBanne U MOANEPKKA
HCCIIE0BATEIbCKON

JEATEIIBHOCTH  IIKOJBHUKOB B
pamKax peann3anuu UMU
WHAVBUIYAJIBHBIX U I'PYNIOBBIX
UCCIIEJOBATEIBCKUX IPOEKTOB,

4TO JIacT IIKOJIbHUKAM
BO3MOKHOCTh npuodpectu
HaBBIK CaMOCTOSITEIIBHOTO
peleHus TEOPETHYECKOU
poOJIeMsl, HaBBIK

TeHepUPOBaHUS U O(OPMIICHHS
COOCTBEHHBIX  HJICH, HAaBBIK
YBXXUTEIBHOTO OTHOILIECHUS K
qy)KUM ujiessM, 0)OpMIICHHBIM B

paborax JIpYTUX
HCCIIe0oBaTeIICH, HaBBIK
HY6J'II/I‘-IHOFO BI)ICTyl'IJ'I CHUA

nepexn ayIUTOpHEH,



https://lesson.edu.ru/04/10
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apryMEHTHPOBaHUS u
OTCTauBaHUA CBOEH TOYKHU
3peHHS

Uroro no pazneny 2
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11 kaacc

KoauuecTBO 4acoB

Bunael u popmsl

Kontp Mpakr DJIeKTPOHHbIE AeSITeILHOCTH B
No 11/ HaumeHoBaHue pa3jiesioB U TeM OJILHBI uueckn  (uudpoBbIe) COOTBeTCTBIiI’I/I ¢ paboueii
NporpamMmsbl Bcero e e o0pa3oBaTe/bHbIE NporpamMmMoi BOCIUTaHUs
pa6ot pador pecypcbl (Monyab «llIkoabHBIH
bl bl YPOK»
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU VY cTaHOBJICHUE
Ctpoenue atomoB. [lepuoanueckuit JIOBEPUTENBHBIX OTHOLIECHUI
11 3aKkoH u Ilepronuyeckas cucrema 3 https://lesson.edu.ru/04/ = MEXAY yYUTEIEM U €ro
XUMUYECKHX dnemeHToB /1. M. 10 YYEeHUKAMH, CTIOCOOCTBYIOIIUX
Mengeneena MMO3UTUBHOMY BOCIIPUSITHIO
19 Ctpoenue BemecTsa. MHOroo6pasue 4 https:/lesson.edu.ru/04/  YIAUMMHCH TpeOOBAHNH 1
BellecTB 10 pockO yuuresns,
MPUBJICYECHUIO X BHUMaHUS K
13 Xumueckte peaxim 5 1 1 https://lesson.edu.ru/04/  ©0CY’KnaeMoit Ha ypoke
10 nH(OPMAIINY, AKTUBU3AIUN X
o MO3HABATEJIbHOUN JIESTEIbHOCTH
Uroro no pazneny 13 https://lesson.edu.ru/04/10
Pa3nea 2. Heopranuyeckasi xumusi [IpumeHeHne Ha ypoke
MHTEPAKTUBHBIX POpPM
2.1 Mertamibl 6 1 ggtps://lesson.edu.ru/04/ paboOTHI yyanuxcs:
= WHTEJJIEKTYalbHBIX UTP,
CTUMYJTHPYIOIIHX
29 HeMeTamist 9 1 1 https://lesson.edu.ru/04/ [03HABaTENBHYI0 MOTHBALIIO

10

HIKOJIBHHUKOB, HHCKYCCHﬁ,
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CBs3b HCOPraHNYCCKUX U
OpPraHu4YCCKuX BCHICCTB

2.3

Hroro no pazneny

17

https://lesson.edu.ru/04/

10

KOTOpbIE JJAIOT y4aluMcs
BO3MOXHOCTb NIPHOOpECTH
OIIBIT BEACHUS
KOHCTPYKTHUBHOI'O JIAJIOra;
IpYIIOBON pabOTHI WK
paboThI B mapax, KOTOpbIE
ydaT IIKOJbHUKOB
KOMaHJHOU padoTe u
B3aUMOJICHCTBHIO C APYTUMHU
JI€TbMU; UCTIOJIb30BaHUE
BOCIIUTATEIbHBIX
BO3MOYKHOCTEH CoJlepKaHUs
yueOHOro npeaMeTa yepes
JEMOHCTPAIHIO JETSIM
MIPUMEPOB OTBETCTBEHHOTO,
IPakJaHCKOTO TIOBEJICHHUS,
MPOSIBJICHUS YEIOBEKOTIOOMS
U 100pOCepaeUHOCTH, Yepe3
oJ100p COOTBETCTBYIOIIUX
TEKCTOB JUIsl UTE€HUS, 3a]1a4
JUTSI peIIeHHUs, TPOOJIEMHBIX
CUTYaINH 171 00CYXIACHUS B
KJ1acce

https://lesson.edu.ru/04/10

Paznen 3. XumMud 4 JKN3HL

3.1 XUMHUSA U KU3HDb

https://lesson.edu.ru/04/

10

Nuannuuposanue u
MOJJEPKKA
HUCCJIEN0BATEILCKOMN
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Hroro no pazneny

JIESITEIbBHOCTH IIKOJIBHUKOB B
pamKax peanuszaiiui UMH
MHIUBUAYAIbHBIX U
IPYMIOBBIX
HCCIIEI0BATEIbCKUX
IIPOEKTOB, YTO JIaCT
IIKOJIbHUKAM BO3MOKHOCTh
PUOOPECTU HaBBIK
CaMOCTOSITENILHOTO PEIICHUS
TEOPETUUECKON MTPOOIIEMBI,
HABBbIK T€HEPUPOBAHUS U
odopMIIeHUsT COOCTBEHHBIX
UJIeH, HaBbIK YBAXXUTEIBHOTO
OTHOIICHUS K YYXKUM HJICSIM,
o opMIICHHBIM B paboTax
JIPYTHX HCCIIeI0BATENEH,
HABBIK yOJIMYHOTO
BBICTYIICHHS IEPE]T
ayIUTOpHEH,
apryMEeHTHUPOBAHUS U
OTCTaMBaHUs CBOEH TOUKHU
3peHus

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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