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1. NOSACHUTEJIBHASA 3AIIMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTO 3aKk0HA 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii deaeparumny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHblx B DeneparbHOM TrOCyIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojiaBanus y4eOHOTO IpeamMera
«Xumusi» B 00pazoBaTenbHbIX opranu3anusax Poccuiickoii denepannu, peain3yonnux OCHOBHbIE
o0Opa3oBaTesibHble IPOrpPaMMBbl, 1 OCHOBHBIX MOJOKEeHUH «CTpaTerud pa3BUTHsI BOCIHUTAHUS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsixenue Ipasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY TIOJIX0/I0B K pa3pabOTKe MpOTrpaMMBbl IO XUMHH, K OTIPEICTICHUIO 00IIEH CTpaTeruu
0o0Oy4deHHs, BOCOUTAHMs M Pa3BUTHUS OOYYAIOIIUXCS CPEACTBAMHU y4E€OHOrO MpeaMeTa «XUMUs»
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIEeNTyalnbHbIe nonoxeruss ®I'OC COO o
B3aUMOOOYCIJIOBJIEHHOCTH 1I€JIeH, COJEPKaHUsl, Pe3yJIbTaTOB O0yUYeHUs U TPeOOBAaHUMN K YPOBHIO
MOJITOTOBKU BBIITYCKHHUKOB.

XuMuyeckoe o0pa3oBaHuE, TIOJy4aeMOe€ BBITYCKHHKaMU  0O0IIe00pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpINAIONIMM JTAallOM pPEAIM3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOYEBBIX
[EHHOCTEH!, MPUCYIIHNX LETOCTHON CUCTeME XMMUYECKOTO 00pa30BaHusl. DTH IEHHOCTH KacatoTCs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMHUPOBAHHS MUPOBO33PEHUS U OOIICH KyIbTYphl YEllOBEKa, a
TaKXe 3KO0JOIMYeCKHM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/10pOBBIO U IMPHUPOTHOU Cpene.
Peanmusyercs xumuueckoe oOpa3oBaHuE OOyYaroONIMXCS Ha YPOBHE CPEIHET0 OOIIETro
00pa3oBaHUs CPEICTBAMU YIEOHOTO MpeaMeTa « XUMHUs», COAEePKaHUE U IMMOCTPOECHUE KOTOPOTO
OTIpeNieNieHbl B TPOTpaMMe 10 XUMHH C Y4E€TOM Crenu(UKH HAyKW XHMUH, e€ 3HAYCHHS B
MO3HAHUM TPUPOJIBI U B MAaTEPUAILHOMN KU3HU OOIECTBA, a TakXKe ¢ YUETOM OOIIUX IeNel H
OPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuUMHS KaK 3JIEMEHT CHCTEMBI €CTeCTBEHHBIX HAyK UTPAeT 0COOYIO pOJib B COBPEMEHHOU
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
dbopMUpOBaHUE PAMOHATLHOTO HAYYHOTO MBIILIECHUS, B CO3JaHHUE IIEJIOCTHOTO MPEICTABICHUS
00 OKpYKaroIIeM MUpPE KaK O eJMHCTBE MMPUPOJIBI U YeIIOBEKa, KOTOpoe (OPMHUPYETCSI B XUMHUHU Ha
OCHOBE TMOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHpPA, OCO3HAHHS B3aMMOCBSI3U
MEXIy CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHO B3aUMOICHCTBYSI C IPYTUMH €CTECTBEHHBIMU HAYKaMHU, XUMUS CTalla HEOTheMIIEMOU
YacThI0O MHUPOBOW KYJIBTYphI, HEOOXOAMMBIM YCJIOBHEM YCIICUIIHOTO TPYAa W KHU3HH KaKIOTO
yeHa oOmiectBa. CoBpeMEHHass XHWMHUSI KaK HayKa CO3WIaTelNbHas, KaK HayKa BBICOKHX
TEXHOJIOTMIl HAalpaBJeHa Ha pelleHHe TII00ATbHBIX TPOOJIeM YCTOMYMBOTO Pa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOM, MUIIEBOM, IKOTOTHUECKON O€30MaCHOCTH U OXPaHbl
3JI0POBBA.

B coorBercTBMM ¢ OONMMHU IEISIMH W TPUHIMIIAMH CpeIHero oOmero oOpa3oBaHHs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYIBTYPHYIO MOATOTOBKY OOYYaloUIMXcs, HEOOXOIUMYIO UM JUIS
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.



CocraBnsirolmiuMu  ipefMeTa «XuMus» SBISIOTCA 0a3oBble Kypcbl — «Opranuyeckas
xuMus» 1 «O011asi 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUS KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HAHWH U3 001Iel XUMHH) ¥ OpraHndeckor xumMun. DopmupoBaHue TaHHON CUCTEMBI 3HAHUH MPU
M3YYEeHUHU IpeaMeTa obecreynBaeT BOZMOXKHOCTh PACCMOTPEHHSI BCEIO MHOT000pa3usl BEIECTB
Ha OCHOBE O0IMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrtpykTypa conmepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyecKas
XUMUS» chopMHUpOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAXO0/a K U3yYCHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHMHM Ha
ONpEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCS Ha YPOBHE KJIACCUYECKON TEOPUM CTPOEHHUS OPraHUYECKHUX COECIUHEHMM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKHUX U 3JIEKTPOHHBIX IPEACTABICHUN O CTPOCHUU BEILECTB.
Csenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CIIOKHBIX OMOJIOTMYECKH AKTHUBHBIX COEAMHEHMH. B Kypce opraHuueckod XMMHUU MHOJy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs IEepBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM YIJIOM 3peHHUsl B INpeaMeTe «XuMus» 0a3z0BOro ypoBHSI pacCMaTpUBAETCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUsS» OO0yUYarOIIMMCS MPEeIOCTABISETCS BO3MOXKHOCTh OCO3HATh
3HauU€HUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJ0JIOTMYECKUX MO3UIINM,
rIIyO)Ke TMOHSATh HUCTOPUYECKOE HM3MEHEHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromeit 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUI O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHHUH, CBOMCTBAX U
NPUMEHEHHUH, a TaK)Ke 0 XUMUUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KaHHS, HMMEIOITUMU
KyJBTYpPOJOTMYECKU M MPHUKJIAAHON XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT MOHUMAHHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
MPAKTUYECKON JESITEbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)XKEHHUS K IpOILECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPUIIOKEHUN XUMHUH, TOMOTAIOT BBITYCKHHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpOoOIeMax, CBSA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTANIbHBIX HCCIIE0BATEeNbCKUX 3a7ad. B 1enom cojaepxaHue
yueOHOoro npeamMera «XUMHS» TaHHOTO YPOBHS M3y4€HUS! OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yYaromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIs1 MOHUMaHUS (HUIOCOPCKUX HIeH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpPa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUM MyTEM dKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUYUH MEXIy HOBBIMU (akTaMH U TEOPETUYECKUMH IPEANOChUIKAMHU,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MmpodiieM cOepekeHust
HEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AAHMSI HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B mutane penienus 3aa4 BOCIUTAHUS, Pa3BUTHS M COLIMATN3ALUU 00YUaIOIIUXCS IPUHSATHIC
IporpaMMoil 1O XMMHHM NOAXOJAbl K OINPEIEICHUI0 COAEPKAaHHUS M IOCTPOEHUsS IpeaMeTa
npeaycMaTpuBaoT (OPMHPOBAHNE YHUBEPCAIbHBIX YUEOHBIX NEHCTBUM, MMerommx 0a3oBoe
3HaYeHHE [UI1 PA3IMYHBIX BUIOB JEATEIBHOCTH: pEUICHUs MpoOJieM, TOWCKa, aHalu3a WU



00paboTtkn wHOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
MCCJIEI0BATEIbCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B I03HAHUU XUMUU.

B mpakTuke npenojaBaHus XMMUU KaK Ha ypOBHE OCHOBHOT'O 00IIEero o0pa3oBaHusl, TaKk U
Ha YPOBHE CpeHEro 00111ero 00pa3oBaHusl, IPHU OMPEICIICHUN COJEPKATEIbHON XapaKTepUCTUKU
Hene W3ydeHHs IpelMeTa HampaBiIeHHEM IEePBOCTEIIEHHON 3HAUYMMOCTU TPaJUIMOHHO
npu3Haércst (OPMHPOBAHHME OCHOB XHMHMYECKOW HAyKHM Kak o00JacTd COBPEMEHHOTO
€CTECTBO3HAHMUS, IPAKTUYECKON JI€ATEIbHOCTH YEIOBEKA U KAK OJJHOI'O U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOAMYECKON TOUYKH 3pPEHHs] TaKOM MOJXOJ K OIMpPENEICHHIO Iesield U3ydeHHs
IpeIMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IENIIMH H3y4YeHHS TpeaMeTa «XUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCSL:

e (GOpMHpPOBAaHHME CHUCTEMBbl XUMHUYECKHX 3HAHMM Kak BaKHEHIIEH COCTaBISAIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJIEHUE C UCTOPUEN UX PAa3BUTUS U CTAHOBJICHUS;

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJIAX IMO3HAHUS BEIICCTB U
XUMHUYECKHX peakluii, HeOOXOIUMBIX IS MPHOOPETEHUSI YMEHHUI OPUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBICHUI, HIMEIOIIHUX MECTO B MIPUPOE, B MPAKTUUYECKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENbHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOT0 SKCIEpHUMEHTa, COOJIOJeHHEeM NpaBuUil 0€30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, conepkarenbHas XapakTepUCTUKA LI€Je U 3a7a4 U3ydeHus MpeaMera B
porpaMMe 1Mo XUMHUU YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH MTPHOPUTETAMU B
cucteMe cpeaHero oouiero oopazoBanus. CeroJHs B IpenolaBaHUM XUMHUHU B OOJIbIIEH CTEEeHU
OTHAaETCsl MPEANOYTEHUE TIPAKTUIECKON KOMITOHEHTE CO/IepPIKaHus 00yUIEeHHs, OpPUSHTHPOBAHHOMN
Ha MOJrOTOBKY BBITYCKHHKa 0O0IIe00pa3oBaTeIbHON OpraHU3alliH, BIAJCIOIIET0 HE HaOOpOM
3HaHWHA, a (PYHKIIMOHAIBHONW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSIMH aKTHBHOTO
MOJTyYeHUs 3HAHUN U IPUMEHEHHS UX B PeaTbHOU KU3HU ISl PELICHUS MPAKTUYECKUX 3a/1a4.

B cB3u ¢ 3TUM TpH U3YYCHHH TpeaMera «XHMHS» JIOMHUHUPYIOIIEe 3HAYCHUE
PUOOPETAIOT TaKue 1eNU U 331a4H, KakK:

aJanTanus o0yJaromuxcs K YCIOBUSIM THHAMUYHO Pa3BUBAOIIETOCs MUPa, POPMUPOBAHKE
WHTEIJIEKTYaTbHO Pa3BUTONW JUYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEILHOMY TIPUHSATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX YXU3HECHHBIX CHUTYAIHSX,
CBSI3aHHBIX C BEIICCTBAMH U WX IPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHN),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3NTUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOWCKA, aHanmm3a W 00paboTku WHGOPMAIMU, HEOOXOAUMBIX UIsI TPUOOpPETEHHs OTbITa
JeSTeIbHOCTH, KOTOpasi 3aHUMAaeT BaXHOE MECTO B MO3HAHWU XHWMHH, a TaKXkKe Ul OLIEHKHU C
MO3UINI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIHSHHUS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpPTaHU3M YeJIOBEKa U IPUPOIHYIO CPENY;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEIIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOATENIbHO MPHOOpPETaTh HOBBIC 3HAHUS 110 XHMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSMU, UCTIOIB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIS



TEXHOJIOTUH JIJIs TIOMCKA M aHAIN3a YUeOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJICPKAHUS;

(dbopMUpOBaHUE U PA3BUTHE Yy O0YUAIOIINXCS ACCOIMATHBHOTO U JIOTHYECKOTO MBITILICHUS,
HaOJIFOIaTEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCTIHUTAHHE Y 00yJarOIIUXCs YOKIEHHOCTH B TyMaHUCTUICCKOWM HAMPABICHHOCTH XUMHUH,
e€ BaXHOW pOJIM B PEIICHHH TJIOO0AIBHBIX MPOOJIEM pPANMOHAIBHOTO MPHPOIONOIL30BAHUS,
TIOTIOJTHEHHS YHEPTETUYECKUX PECYpCOB M COXPAHEHUS IMPHPOTHOTO PaBHOBECHS, OCO3HAHUS
HEOOX0IMMOCTH OEPEKHOTO OTHOIICHUS K IIPUPOJIE U CBOEMY 3JI0POBbBIO, & TAKIKE MPUOOPETCHHS
OTIBITA UCITOJIb30BAHUS TIONYUYEHHBIX 3HAHUH JUISI TPUHSTHS TPAMOTHBIX PEIICHUH B CUTYaIlUsX,
CBSI3AHHBIX C XHUMHUYECKUMU SIBIICHUSMHU.

B yd4eOHOM 1utaHe cpefHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOrO YpOBHS
BXOJIMT B COCTaB MPEIMETHOMN 00sacTn «EcTecTBEeHHO-HAYYHBIC TPEIMETHI.

OO01ee 4uCIIO 4acoB, OTBEAEHHBIX ISl U3YYCHUS XMMUHU, Ha 0a30BOM ypOBHE CPEIHErO
obmero odpazoBanus, coctaisieT 68 yacon: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 ygaca (1 4ac B Hezem1O).



2. COJEPKXAHUE OBYUYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHM4eckoil XUMHUU: €€ BO3HUKHOBEHHE, PA3BUTUE U 3HAYECHHE B MOJYYCHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHble (OpPMYIBl OPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepust. XuMudecKasi CBsI3b B OpraHMUECKUX COSAUHEHUSAX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenue o kiaccupuKaluyd OpraHnuecKux BemlecTB. HomMeHkIaTypa opraHm4eckux
coeuHEHUH (cucTeMaTu4ecKasi) U TpUBHAIbHbIC Ha3BaHUS BAKHEHIIUX IPEICTaBUTENEH KIIacCOB
OpraHMYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BELIECTB U MX IPEBPAIICHUIN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB PU HAarpeBaHUU (IJIaBJI€HHUE, OOYyTrJIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHHME, TOMOJIOTMYECKHH pAn. MeraH M 3TaH — mpocTeiiue
MPEJICTAaBUTENN alTKaHOB: (PU3NUECKHe U XMMUUYECKUE CBOMCTBA (peakIny 3aMeIeHUs U TOPEHNs),
HaXO0X/IEHUE B IPUPO/IE, TOITYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUH pAll. DTUIEH U NPONWIEH — MpOCTEeHIIne
MPEJICTABUTENIN AJIKEHOB: (DM3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiu THAPUPOBAHUS,
raJIoreHUPOBAHMUS, THIPATAIIUH, OKUCIICHUS U TIOJIMMEPHU3allNH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metmwnOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHsS, TOMOJOTHYECKHH psia. ALETUIEH —
MPOCTEHIINN MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (U3NYECKUE U XMMHUECKHE CBOWCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIMU, TOPEHUS ), TIOTyUSHUE U IPUMEHEHHUE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUS), TOJIyY€HHE M TNpUMEHeHHue. Toxyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupoOsanus U HUMpo8anus), noayieHue u
npumernenue. TOKCUYHOCTh apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJISKAIIIME K Pa3INYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOOB. [IpuponHbIil Ta3 U momyTHbIE HE(PTSIHBIE Ta3bl.
HedTs u e€ npoucxoxaenue. CnocoObl mepepaboTKu HePTH: EPEroHKa, KPEKUHT (TEPMUUYECKHIH,
KataauTuueckuit), mmponu3. Ilpogykrel mnepepa®oTku  HedTH, HUX NpPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOIyKThI €ro nepepadboTKu.

OKCIEepUMEHTAIbHbIE METO/Abl U3YUEHHS BEIIECTB M UX MPEBPALICHUN: 03HAKOMIIEHUE C
oOpa3iiaMu T1acTMacc, KayaykoB U pe3uHbl, KOJUteKun «HedTh» u «YTomby», MoIeIupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOTHI:
MOJIy4EHHUE 3TUIICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruucnenuss mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OHOTO
U3 UCXOJHBIX BEIECTB WIN IIPOJYKTOB PEAKIUN).

Kuciiopoacoaep:kanye opranHu4yeckie coeJuHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STHJICHTJIUKOJISL.

®deHou1: cTpoeHUe MOJIEKYIIbl, (PU3NYECKHe U XMMUYecKHue cBOcTBa. TOKCMUHOCTD (peHoa.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (pEeaklUuu OKHMCIEHHS U BOCCTAaHOBJIEHHUS, KaueCTBEHHBIC pEaKIIUN),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
sTepudUKalM), MoIydeHue M mnpuMmeHeHue. CrTeapuHOBas U OJEHMHOBas KHUCJIOTHI Kak
NPEJCTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mbla Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOIoIIee IEHCTBHE.

CrnosxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U MoJucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumoserictBue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM pacCTBOPOM OKCHIA
cepebpa(l), BoccTaHOBICHHE, OpPOXKEHHE TIIIOKO3bI), HAXOXKICHHE B TPHPOJC, MPHUMEHCHHUE,
6uonornyeckas poib. oTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUUECKHE CBOMCTBA KpaxMaia (THIpOoJn3, KaueCTBEHHAs peaklus ¢ HOJI0M).

OKCHEpUMEHTAJIHBIE METOABl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaOJI0IeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcugoMm Meau(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBue ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBOpoM okcujia cepedpa(l) u ruapoxcunom menu(ll), B3aumozeiicTeue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOJIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIUN).

A3oTcoaeprkalie OpraHn4ecKue COeANHEHMs.

AMUHOKHCIIOTHI KaK aM(OoTepHbIE OpraHuyecKre coeqMHeHUs. PU3NUEcKne U XUMUYECKNe
CBOICTBAa aMHUHOKHMCIOT (Ha IpuMepe MNMIMHA). buojormueckoe 3HaYeHHE AMMHOKMCIIOT.
[TenTupael.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenKoB. XHMMHUYECKHE CBONCTBa OJIKOB: THUAPONU3, ICHATypalus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJroAeHue U
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOoB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUU, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALIUs U MTOJIMKOHICHCALIMSL.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
00pa31aMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCUPUKAIMS, TMEePUOAUYHOCTh, HAOIIOACHNUE, W3MEpEHHeE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, T€J0, 00BEM, arperaTHoOe COCTOSIHUE BELIeCTBa, (PU3MUYECKHe BEJIMYMHBI U €JUHULIBI UX
U3MEpEeHHUS.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BeIIECTB B OpraHuszMme, (HOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorust: NuIIeBbIe MPOIYKThI, OCHOBBI PAllMOHAJIBLHOTO MUTAHMSI, MOIOILIUE CPE/ICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

XuMHYeckui 31eMeHT. AToM. Sapo aroma, H30TONBL. JEKTpOHHas 000J0YKa.
DHepreTHyeckue YpOBHHU, MOTYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOCHHOCTH
pacripesielieHUs] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucremMa XuMuU4eckux osnemeHtoB J[. M.
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHs CBOMCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
110 TPyNIaM U IepruojaM. 3HaueHUEe IEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BuUIbl XUMHUYECKON CBs3U (KOBaJICHTHAs
HEMOoJISIpHasl U TIOJISIpHAsi, WOHHAs, MeTaJuinyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM



XUMUYECKON CBS3U (OOMEHHBIH M JIOHOPHO-aKIeNTOPHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNeKTpooTpUuliaTebHOCTh. CTeneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUNBI KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPHL. MaccoBasi 10Jist
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHuueckux coeiuHeHuil. HomeHknatypa HeopraHu4eckux BeIecTB.
['eneTnueckas CBA3b HEOPraHUYECKHUX BEIIECTB, IPUHAIICKANUX K PA3ITMYHBIM KIJIACCAM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX PpEaKIUi B HEOPTaHUYECKOH U
OpraHWYECKON XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3U4yHBIX (akTopoB. OOpaTUMbIE pEaKIIUU.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSIOMINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOpPOB BEIIECTB: KUCIAs, HEUTpaJIbHAsl, IEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHMsI BEHIECTB M WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MojJielel KPUCTAJUIMUECKUX pemETOK, HaOMIoJeHNe U ONHMCaHWe JEMOHCTPAIIMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B TMPUCYTCTBUU KaTaau3aropa,
OTpeieJIEHUEe CPelbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCATBHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMeHa), MpoBeJeHHE MPAaKTHUECKON paboThl «BrusHue pa3nuuHbIX (HPaKTOpPOB Ha
CKOPOCTb XUMHUYECKOU PEaAKIINM.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBasi JOJIS BEILIECTBAY.

Heoprannveckasi Xumus

Hewmerannsr. [Tonoxenue HemeTawioB B [lepronnyueckoi cucTeMe XMMHUYECKUX SJIEMEHTOB
J. U. MenneneeBa U OCOOCHHOCTH CTpO€HHS aToMOB. DU3MYECKHME CBOWCTBA HEMETAJIOB.
AnnoTponusi HEeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XVUMUYECKHUE CBOWCTBA BAKHEHIIMX HEMETaUIOB (TaloreHoB, cephl, a3oTa, docdopa,
yIJIIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSUHEHUH.

Meramisl. [lonoxenune meramios B llepuoguyeckoit cucteMe XUMHUECKUX AJIEMEHTOB [l.
N. MenneneeBa. OCoOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEeHUI
METaJIOB.

XUMHUYECKHUE CBOWMCTBA BAXKHEUIKMX METAJJIOB (HATpUM, KaJdid, KaJdblMi, MAarHUM,
ITIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHUM.

OO6mue cmocoOs! moydeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHHUKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YyYEHHsS BEUIECTB M UX NPEBpALLlCHUM: H3ydeHUE
KoJUTeKIUU «MeTaJlTbl U CIUIaBbl», 00pa3lloB HEMETAIUIOB, PEUICHIE SKCIIEPUMEHTAIBHBIX 33/1a4,
HaOJIO/IeHUe U ONMCAaHUE JEMOHCTPALMOHHBIX U JIA0OPAaTOPHBIX OIBITOB (B3aUMOJEHUCTBUE



TUJIPOKCHUIA aJTFOMUHUS C pACTBOPaMHU KHCJIOT U IIEJI0YEH, KaYeCTBEHHBIE PEaKIIMM Ha KaTUOHBI
METAJIJIOB).

Pacuérnnie 3agaum.

PacuéTer Macchl BemecTBa Wiiv 00bEMa ra3oB 10 K3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
WM 00BbEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl MacChl (00bEMa, KOJTMYECTBA
BEIL[ECTBA) MPOJIYKTOB PEaKIIMU, €CJIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 KM3Hb

Ponp xumuu B 00ecriedeHnH YKOJIOTHYECKOHM, YHEPreTHYECKON M MTUIIECBON 0€30MacHOCTH,
pa3BUTUM MeAULIMHBL. [[OHATHE O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIHi.

[TpencraBnenust 00 0OMUX HAYYHBIX IPUHIIUAIIAX TIPOMBIIUICHHOTO MOJTYYEHUS BaKHEHTITIX
BEIIECTB.

YenoBek B MHpE BEHIECTB M MAaTEPUATIOB: BAXKHEUIIME CTPOUTEIbHBIE MaTEepHUaIbl,
KOHCTPYKLIMOHHBbIE MaTepUalibl, KPacKu, CTEKJIO, KepaMuKa, MaTepuaigbl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XuMHUs U 3[0pPOBbE 4YEJIOBEKA: MpaBWJa HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX MPENApaTOB,
npaBujia 6€30MacHOr0 MCIOJIb30BaHMS IIPEapaToB ObITOBON XMMHUHU B TTIOBCEHEBHOMN KU3HH.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H MpU U3y4EeHUH OOIEl M HEOPraHUYECKONH XMMHUHU B
11 kyacce OCyIIECTBISICTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK W MOHSATHM, SBJISIOLUXCS CUCTEMHBIMH Ui OTACNIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC MTOHSATHSA: HAYIHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CHUHTE3, Kiaccu(UKaius, TMMePUOJUIHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHHUE, SIBJICHUE.

®u3nka: Marepus, SHEpPrus, macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HM3O0TOI,
PaauoOaKTUBHOCTh, MOJIEKYJIA, SHEPTETHUYECKUN ypOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUUMHBI U €IMHUIIBI X U3MEPEHHUSI, CKOPOCTb.

buonorust: kneTka, opraHu3M, JKocHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIIAEMBIE, TOTLITUBO, PECYPCHI.

TexHomoTHS: XUMUYECKAsI MPOMBIIIJIEHHOCTh, METAJUTYPTUs, TPOU3BOJICTBO CTPOUTEIIHHBIX

MaTcpHrajoB, CEIbCKOXO03S1CTBEHHOE IMpOU3BOJACTBO, nuiiceBas MMPOMBIIIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIHMOHHBIX MarcpuraiosB, OJICKTPOHHAsA MMPOMBIINIJICHHOCTB,

HaHOTCXHOJIOTHH.



3. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOT'PAMMBI 110 XUMHUU
HA BA30BOM YPOBHE CPEJJHET'O OBILIIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaAIOIIUMUCS
IpoTrpaMM CpPEAHEro OOIIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHUS MPeIMETa « XUMH» Ha YPOBHE CPETHETO 00IIEro 00pa3oBaHusl BbIIEICHBI
CJIETYIOIINE COCTABIISIOIINE:

OCO3HaHHE O0YYAIOIIMMUCS POCCUHCKON Tpa)KIAHCKOW HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

[[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMH LEJIOCTHOH CHUCTEME XHMHYECKOTO
oOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KM3HEHHBIC TIAHBI.

JIMYHOCTHBIE PE3YIIbTATHl OCBOCHHS MPEeIMETa « XUMHSI» JIOCTHTAIOTCS B €IMHCTBE YIeOHOM
U BOCIIUTATEIbHOMN JEATEIIbHOCTH B COOTBETCTBUU C TYMAHHUCTHUECKUMH, COLIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJ€ajJaMHU POCCUICKOrO TIpa)<IaHCKOTo OOIEeCTBa,
NPUHATHIME B OOIECTBE HOpPMaMH M TMPAaBHJIAMU TMOBEICHHS, CIOCOOCTBYIOIIMMHU MpoIeccam
CaMOTIO3HAHUS, CAMOPA3BUTHS 1 HPABCTBEHHOTO CTAHOBIICHHS JTMIHOCTH OOYJaIOIITIXCSI.

JIMuHOCTHBIE Pe3yNbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OTIbITA IT03HABATEIbHON U MPAKTUYECKOH AEATEIbHOCTH 00YUaIOIIMXCS IO peaTu3aliiy MPUHSITHIX
B OOIIIECTBE IEHHOCTEH, B TOM YUCIIC B YACTH:

1) rpaaaHCKOro BOCIIMTAHUS

0CO3HaHMsI O0YYAIOIIMMHKCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENLHOCTH MPU CO3JaHUM YUeOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33124, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YU4eOHOU NS TeTbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAYYHOMY HACJIECIUIO0 OTEUYECTBEHHOMH
XUMUHY;

YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJACTH TEOPUH U MPAKTUUYECKOrO NMPUMEHEHUs
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh pe3yJbTaT JUINTEIbHBIX HAOI0JICHHIA,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSIHHOTO TPYAa YUEHBIX U IPAKTUKOB,;



MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOIIEM AaHAJIN3E
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O0 CO3HAHMS, 3STUUECKOTO ITIOBE/ICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbBIE C XUMHUUECKUMU SIBICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYNKM CBOHMX TOBAPHUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUN 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0e30macHoro o0pas3a KHU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuwil 0E30MacHOr0 OOpallleHUsl C BEUIECTBAMH B OBITY, NMOBCEIHEBHOU
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
MIOBE/ICHUS B CUTYaLIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPUBBIUEK (YIMOTPEOICHUs aTKOToJs,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B Yy4e€OHO-MCCIIEI0BATEIbCKOW JEATEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pPEIICHUH MPAKTUYECKHX 3a7ad COLMAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MpOQeccHil pa3aIudyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYJI0BOH JESTENbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HHIMBUIYaIbHOU TpaeKTOPUHU 00pa3oBaHusl, Oyayien
npodeccuu u peanusalunuu cOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, MHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHUS

HKOJIOTMUYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHMMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPoOIeM, BIHSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHUS HEOOXOJUMOCTH MCIOIb30BAaHUS TOCTUKEHUN XUMUM ISl pEellIeHUs] BOIIPOCOB
paIoHaIbHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHI, NPUHOCSIIMX BpEl OKPYXaroLlel NPUPOIHOM cpele,
YMEHHsI TPOTHO3UPOBATh HEOIArOMPUSATHBIC KOJOTHMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPAILATD HX;

HAJIMYUSL PA3BUTOrO HKOJIOTUYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYJIbTYphI, OIMbITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKAaTHBHON M COIIMATIBHON MPaKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOSATH UJICOJIOTHH XeMO(DOoOHuH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKY;



NOHUMaHMs CHeUM(UKN XUMHM Kak HayKH, OCO3HaHHMA €€ poiu B (POPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €IMHCTBE IPUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
peLeHny IpodaeM COXpaHeHHs! IPUPOJHOIO PABHOBECHUS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTM4ecKoil, MNHIEeBOM W HKOJOTMYECKOH Oe30IacHOCTH, B Pa3sBUTHUM MEIUIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBEHHO-HAYyYHON TI'PAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTH METOJOB II0O3HAHUA,
UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX, COCOOHOCTH MCIIOJIb30BaTh MOJydyaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS ie7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LIEJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBO/IOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PEeLIeHUs TpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM II0 XUMHUU B COOTBETCTBUM C >KMU3HECHHBIMU
MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHBIX cepax mpodeccnoHanTbHON AesITENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
CpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HAYUMBIC JJIs1 q)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06yqafonmxca MCKIUCHUIITIMHAPHBIC
(MexXmpeaMeTHbIe) O0IIeHAyYHbIE TIOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
DHEprus, sIBICHUE, MPOIeCC, CUCTEMA, Hay4HbIH (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHS, HCCIICIOBAaHUE, HAOIOICHHES, H3MEPEHHE, IKCIISPUMEHT U JIPYTHE);

YHUBEPCAIbHBIE yueOHbIe NENUCTBUA (mo3HaBaTenbHBIE, KOMMYHUKaTUBHBIE,
perynatuBHbIe), oOecreunBaromue (GopmMupoBaHHE (PYHKIMOHATHHOH TPaAaMOTHOCTH U
COLIMANTLHOM KOMITETEHITH 00YJYarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHPOBO33PCHUECKHE 3HAHWUS W YHUBEpPCAJIbHBIC Yy4YeOHBIC IEHCTBHS B TIO3HABATEILHOW U
COILIMATILHOM TTPaKTHKE.

MeranpeaMeTHble PE3yNbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAIBHBIMU YyU4eOHBIMU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA HeﬁCTBHHMH.

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁHBIMl/l NMOo3HaABaTCJIbHBIMU I[eﬁCTBHHMH:

1) 6a3oBble JIOTHYeCKHE TeCTBUS:

CaMOCTOSITENILHO (OPMYJIUPOBATh M aKTyalM3MPOBATh MpOOJIeMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTPECIIATh IEIM JEATEIBbHOCTH, 3ajaBas IHapaMeTpbl W KPUTEPUH WX JIOCTHIKCHHS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKIY U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JIeTyKTHUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHBOPEUUS B PACCMaTPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIIOYECHUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3YEMble B XUMHHM CUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
IIO3HABATENBHBIX U MPAKTHUECKUX 33124, IPUMEHSTh Ha3BaHHbIE MOJICJIbHBIE ITPEJICTABJICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/IOB HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MHCIOJIb30BaTh IOCTaBICHHBIE U
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHMs HAOJIOJATh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHMUYECKOW MCCIE0OBATEIbCKOM U MPOEKTHOM JesTelNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPopManuu (HAyYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3MPOBATh HH()OPMAITHIO PA3TUYHBIX BUAOB U (OPM NPEACTABICHHUS, KPUHTUIECKH OIICHUBATh
e€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

dbopMynHupoBaTh 3ampoChl M TMPUMEHATh DPA3IUYHBIE METOABI NPU TOHCKE M OTOOpe
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMAIBbHYIO (OPMY MpEACTaBIeHUS WH(OPMAIMH (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHUYECKOU
uH(popMaliel: MNPUMEHATh MEXIpeAMeTHble ((u3Mueckue U MaTeMaTH4eCcKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOIPOCHI 110 CYLIECTBY OOCYX/1aeMOW TeMbl B XO/€ AMAJIOra W/WIHA JUCKYCCHH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJIHEHUU XUMHYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjajieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JAeCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alroOpuT™M JAEUCTBUN NPU BHINOJHEHUHM Y4E€OHBIX M HCCIEI0BATENIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIIb CBOEH AESITENFHOCTH Ha OCHOBE CAaMOAHAIM3a U CAMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKaIOT:

c(hOopMUPOBAHHOCTD MPEACTABICHUN O XUMHUYECKON COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (HOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JMYHOCTH, €€ (GYHKIMOHAIBFHOM TPaMOTHOCTH, HEOOXOIUMOM [UIsi pelieHus
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATHUS (XUMHUECKHUH JIEMEHT, aTOM, SJIEKTPOHHAsI 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIIEpOAHBIH  CKEleT,
GyHKIMOHATbHAS TPYIMIMa, pajuKai, W30MEpHUs, MU30MEpPhI, TOMOJOTHUUYECKUN psll, TOMOJIOTH,
YIJIEBOAOPOBI, KUCIOPOJ U a30TCOAEPKAIINE COCTUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bByTiepoBa, 3akOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUHW; MHPOBO33PEHUECKHUE 3HAHMS, JISKAIIHNE B OCHOBE IMOHUMAaHUSA
MPUYHMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBICHHUM, (DaKTOJOTHUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y MIPAKTUYECKOU JIESITEIBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTEPHBIC MPU3HAKK MOHSATHH, YCTaHABINBATH
WX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS MPH ONMKMCAHUU COCTAaBa, CTPOCHUS U
MPEBPALLEHUI OPraHUYECKUX COCAUHECHUM;

c(OpMHUPOBAHHOCTh YMEHHI HCIHOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JJISI COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (GOPMYIJI OpTaHUYECKUX BEIIECTB
Y YpaBHEHUU XMMHYECKUX PEAKLUN, U3rOTaBINBATh MOJEIN MOJEKYJ OpPraHWYECKHX BELIECTB
JUTSL WUUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAJICKHOCTh U3yUYEHHBIX OPTaHUYECKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KJacCy/Tpynie CoeIuHEeHUM
(yrmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllue COEIUHEHUS, BBICOKOMOJICKYIISIPHBIE
COCIMHEHUs), JaBaTh MM Ha3BaHus Mo cucrtemarmueckoir HoMmenknatype (IUPAC), a takxke



MPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTHAEIbHBIX OPraHHMYECKHUX BEIIECTB (STHJICH, MPOIHIIEH,
alleTUJICH, STHJICHIJMKONb, TIMLEPUH, (eHOo, (OopMaibAerHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAsk KUCJIOTA, CTEApUHOBAs KUCIIOTA, TII0K03a, (QPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS INPHUMEHATH MOJOXKCHHUS TEOPUH CTPOCHHUS OPraHMYECKUX
BeiecTB A. M. byrtnepoBa st 00bsiCHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUUYECKHE CBOWCTBA TUIIMYHBIX IIPEJICTABUTENIECH PA3INYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, STWIEH, NpPONWIEH, aleTHieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJ, 3TaHOJ, YTHJICHTIIUKOIb, TIUIEPUH, (EHON, aleTalbJeru, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, UeJUI003a, AaMHUHOYKCYCHAas KHUCIIOTa), WJUIFOCTPUPOBATH
FEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOYHUKH YTIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI WX TEPepabOTKH M NPAKTUYECKOe NpPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOJHOTO BEIIECTBA MITH IPOAYKTa PEAaKLIMH [0 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB MM MIPOIYKTOB PEAKIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHHM BEIIECTB M XUMHYECKHX SIBJICHUI
(HaOmofieHMe, M3MEpeHHe, OHKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MpaBHUiIa OOpAIIEHNUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAaHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArPeBaHUU, MOJIYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, KaU€CTBEHHBIE PEAKIINU OPTraHUYECKUX BEIIECTB, ICHATYpalus OeKOB TP HarpeBaHUH,
[IBETHBIE PEAKITNH OCJIKOB) B COOTBETCTBHH C ITPAaBUIIaMU TEXHUKHU O€30MaCHOCTH ITPH 00paIieHun
C BeILIeCTBaMH U J1aOOpaTOpHBIM 00OPYJOBAaHHMEM, MPEACTABIATh PE3YJIbTaThl XMMHUYECKOTO
JKCIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUIH COOTBETCTBYIOIIMX peakiuii U (opMynupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh TpaBMJIa SKOJIOTMYECKH Ie1eco00pa3HOro
NOBEJCHUA B OBITY M TPYJOBOH JEATETHLHOCTH B LEIAX COXPAHEHHs CBOErO 370pPOBbS M
OKpYKarolllel MpUPOHON CpEebl, OCO3HABATH OMACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MBI
ONpENENEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMas cMbica mokaszatens II/IK, noscHsaTe Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;



JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYCCKUX SBIICHUM;

JUTSI CTICTIBIX M CTA00BUISIINX OOYJArOIIMXCS: YMEHHUE UCTIOB30BaTh PEIbe)HO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[IpenmMeTHbIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHuueckas XUMHUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN: O XUMHUUECKOH COCTaBISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHPA, POJIU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUH MBIIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIs peIIeHUs
MPAKTUYECKUX 3a7ad M HSKOJOTMYECKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U
MIPUPOJTHON cpene;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYACT: OCHOBOIOJATrAOLINE
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTENEHb
OKHUCJICHHS, XHMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETAJNIM4YecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI ~XMMHMUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHUYECKON peakliiy, XMMUYECKOe PABHOBECHUE); TCOPUHU U 3aKOHBI (TEOPHSI DJIEKTPOIUTUIECKON
aucconuanuu, nepuoanueckuil 3akon /. M. MenneneeBa, 3aK0OH COXpaHEHUsI MAacChl BELIECTB,
3aKOH COXPAHECHHS U TPEBPAIEHUS YHEPTUU TPH XUMUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEKAllue B OCHOBE TMOHHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, TOMYyYEeHUH M 0€30MacHOM HCMOJIh30BAaHUU BAKHEUIINX HEOPTAaHMUYECKUX BEIIECTB B
OBITY ¥ TIPAKTUYECKOM JCSITEIILHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTePHbIC MPU3HAKK MOHSATHH, YCTaHABIMBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMHCAHMM HEOPTaHUYECKHUX
BEILECTB U UX MPEBPAILCHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY IJisi COCTABJICHHS
dbopMya BEHIECTB W ypPaBHCHUH XMMHYECKHUX PEAKIMi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHMaigbHBIC Ha3BaHHUS OTJEIBbHBIX HEOPraHHMYECKUX BellecTB (yrapHbld Tras,
VIJIEKUCIIBIA Ta3, aMMHUaK, rameéHasi U3BECTh, HErami€Has W3BeCTb, MUThEBAs COJa, MUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHHI OTPEACIIATh BAJICHTHOCTD M CTETICHh OKUCIICHUS XUMUYECKUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUI KPUCTAUIMUECKOW PEHIETKH KOHKPETHOIO
BeIleCTBAa (aTOMHAs, MOJEKYJISpHAs, MOHHAs, METa/UIMYecKas), XapakTep cpeipl B BOIHBIX
pacTBOpax HEOPTraHWYECKUX COCTMHECHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTAaHUUYECKUX BEIIECTB
0 WX COCTaBY K ONpeAeNEHHOMY KIAcCy/TpyIIe COeIuHEHUN (TIPOCThIE BEIIeCTBA — METAIUIBI U
HEMEeTaJlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUADI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICI Tepuoandeckoro 3akona [J[. U.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DICKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh (OMUCHIBATH) OOIINE XUMUIECKUE CBOWCTBA
HEOPraHWYECKHX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPAaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUM;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCU(DHUIIMPOBATH XUMHYECKHE PEAKIUU IO Pa3IAnIHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeUIecTB, TeIIoBOMY 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENIEHEH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIIATh YPABHEHUS PEAKUUN PA3TUUYHBIX TUIIOB, TTOJTHBIC
U COKpalIEHHBIC YPAaBHEHHS pPeakluii HOHHOTO OOMEHA, YUUTHIBASI YCIOBUS, MPU KOTOPBIX 3TH
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHHIM MYTEM HOHBI,
MPUCYTCTBYIOIIHNE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OaiaHca ATHX PEaKIIHif;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKIuu OT
pa3UYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKHUE MPOIIECCHI, JIEKAIIIEe B OCHOBE
IPOMBIIIJIEHHOTO TOJIY4€HUS CEPHOW KHUCIOTHl, aMMHaka, a Takxke C(HOpMUPOBAHHOCTh
MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX W IKOJOTHYECKUX MPOoOIeMax XUMHYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JIO0JiS BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHWH Ta30B MPU XUMUUYECKHX
peaxIusix, Macchl BEIIeCTBa WK 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO U3 YYAaCTBYIOIIUX B PEAKIIMU BEUIECTB, TETNIOBOTO ¢ (eKTa peakiiuu Ha OCHOBE
3aKOHOB COXPaHEHUsI MAaCChl BEUIECTB, MIPEBPAILECHUS U COXPAHEHUS DHEPTUU;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHHUS XUMHUYECKON MOCYA0N U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH U BBIMOJHATh XHUMHUYECKUNH HKCIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHUYECKOW pEaKIuH, peaklMd HOHHOTO OOMEHa, Ka4eCTBEHHBIE pPEaklUd Ha
cynb(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHMS, PEIICHUE YKCIIEPUMEHTATBHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpPaBUJIAMH TEXHHUKHU
0e30macHOCTH TIPH OOpaICHUH C BEIIECTBAMH M J1a0OpaTOPHBIM 000pYyI0BaHUEM, MPEACTABIIATh
pe3yNnbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (hopMe 3amucH ypaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3Y/IhTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
[I0JIy4aEMYIO U3 Pa3HbIX UCTOUHUKOB (CpeACTBa MacCOBOM KOMMYHUKALUU, IHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJIOTUYECKH IIeTIECO00Pa3HOTrO
MOBE/ICHUA B OBITY M TPYIOBOM EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY’Karolllel MPUPOIHON Cpelibl, 0CO3HABATh ONACHOCTh BO3JEHCTBUS HA JKUBBIE OPraHU3MBI
ompeAeEHHBIX BEUIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObI
YMEHBILEHUS U IPEJOTBPAILIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHUIA;

JUISL CJICTIBIX U CIIA0OBUAIIUX 00yYarOIIUXCs: YMEHUE HCIIOB30BaTh PEIbePHO-TOUCUHYIO
cucremy o6o3HaueHuit JI. bpaiins muist 3anucu XuMuueckux Gopmyt.



4. TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos
HaumeHoBaHue pa3jiesioB u JaekTpoHHbIe (HU(pPOBHIE)
Ne n/m Koutpoasueie IIpakTuueckue
TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTshI padoThI

Pa3znea 1. TeopeTuyeckue OCHOBBI OPraHUYECKOH XMMUM

IIpenmer o FaHI/I‘IeCKoﬁ XUMHUN BI/I6J’II/IOT6Ka HOK
T::)o ﬂm or poeHm ’ https://myschool.edu.ru/ 2.
1.1 p p . 3 http://www.km.ru/education - YueOHnbie
OpraHN4YCCKHUX COCAMHCHUU A o
M. BvIienoga MaTCpHaJbl U CJIOBAPHU HA CAUTC
P PYHIEP «Kupwn u Medoauiiy
Wroro mo paszneny 3

Pa3znea 2. YriaeBoaopoasl

bu6mmoreka [IOK
https://myschool.edu.ru/ Ennnas
KOJIJIEKIHSI LU(PPOBBIX

[IpenenbHble YyTIeBOAOPOABI —

2.1 2
aJKaHbI 00pa30BaTEeNbHBIX PECYPCOB —
http://school-
collection.edu.ru/catalog/teacher/
99 HemnpenenbHbie yrieBoaopoIs: 6 1 bubnuorexa [JOK
AJIKEHBI, aJIKaJHEHBI, aIKUHbI https://myschool.edu.ru/
bu6mmorekxa [IOK
2.3 ApOMaTUYECKHE YIIIEBOAOPOIBI 2 https://myschool.edu.ru/
[IpupoaHbIe HCTOYHUKHU bubmorexa LIOK
https://myschool.edu.ru/
2.4 yII€BOJOPOIOB U UX 3 1

http://chashnikil.narod.ru/uchutil45.htm
- Karanor ccpiiok Ha 00pa3zoBaTesbHbIE

nepepaboTka



https://myschool.edu.ru/
http://www.km.ru/education
https://myschool.edu.ru/
http://school-collection.edu.ru/catalog/teacher/
http://school-collection.edu.ru/catalog/teacher/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
http://chashniki1.narod.ru/uchutil45.htm

pecypcel MuTepHeTa no pasaeny
«Xumust» 1 "buonorusa".

Hroro no pazaeny 13

Paznen 3. Kucsiopoacoaep:xaniue oprannyeckue coeuHeHust

bubmuorexa [JOK
31 Crimprsl. berion 3 https://mvsch%ol.edu.ru/
3.9 Anpaerunsl. KapooHoBbIE 7 bubmumoreka [IOK
KHUCIOTHI. CII0KHBIC dPUPBI https://myschool.edu.ru/
bu6mmoreka [IOK
3.3 VriieBojsl 3 https://myschool.edu.ru/
http://www.hemi.nsu.r
Utoro no pazneny 13

Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeIMHeHUus

41 | AMUHBI. AMHHOKHUCIIOTHI. 3 bu6mmoreka [JOK
' benku https://myschool.edu.ru/
Wroro mo paszneny 3
Paspen 5. BeicokoMoJIeKy A pHbIE COeIUHEHUSA
51 [Inactmaccel. Kayaykn. 5 bubnnoreka [JOK
' BonokHa https://myschool.edu.ru/
Hroro no paszneny 2
OBUIEE KOJIMYECTBO YACOB I10 34
I[MTPOTPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
http://www.hemi.nsu.r/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3ieioB JaexkTpoHHble (uudpoBbie) 00pazoBaTebHbIE
Kourpoabuble IIpakTHyeckue
n/n U TeM IPOrpaMMbl Bcero pecypchl
padoThI padoThI
Pa3znea 1. TeopeTudeckue 0CHOBbI XUMHH
CrtpoeHue aTOMOB.
[lepuonnueckuii 3aKoH 1 Enunas xomnekuus nudpoBbix 00pa3oBaTeIbHbIX
1.1 Iepuoauueckas cucremMa 3 pecypcos — http://school-
XUMHYECKHX 3JIeMeHTOB 1. collection.edu.ru/catalog/teacher/
. Menneneena
12 Crpoenue BeliecTna. 4 http://fipi.ru-dbenepanbHblii HHCTUTYT
' MHuoroo6pasue BeuecTB MEeJarOru4ecKrux UCCIEI0BaHUM.
http://fipi.ru-denepanbHbliit HHCTUT
1.3 XUMHYECKUE PEAKIIUU 6 1 1 PP (enep 5 yr
MeJJarOTHYECKUX MUCCIICIOBAHUM.
Hroro no paszneny 13
Pa3nea 2. Heoprann4yeckasi Xumust
http://www.hemi.nsu.r
2.1 Merannbl 6 1 P
http://ic.krasu.ru/pages/test/005.html -rects mo
2.2 Hewmeramisr 9 1 1 OMOJIOTUN U XUMHH
23 CBsi3b HEOPraHUYECKUX U 5
' OPraHUYECKUX BELIECTB
Hroro no pazneny 17

Pa3zpen 3. Xumus 1 ;Ku3HbL



http://school-collection.edu.ru/catalog/teacher/
http://school-collection.edu.ru/catalog/teacher/

http://fipi.ru-denepanbHplii HHCTUTYT

3.1 XuMus U )KU3Hb 4 .
MEeIarOrMYeCKUX UCCIICIOBAaHHA.
Hroro mo pazaeny 4
OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOIT'PAMME







10 KJIACC

Ne
n/n

Tema ypoka

5. IOYPOYHOE IINTAHUPOBAHHUE

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTshI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypChI

[IpenMeTt opraHuyeckoil XuMuu, e€
BO3HUKHOBEHHUE, PA3BUTHE U
3HAYCHHE

Teopus cTpOCHUST OpraHUISCKUX
coenunenuit A. M. byrneposa, eé
OCHOBHBIE ITOJI0XKEHUSI

[IpencrasieHue o KiaccupuKaum
OpPraHUYeCKUX BEIICCTB.
Homenknarypa (cucreMatuyeckas)
U TpUBHAJbHBIC HA3BAHUS
OpPTaHMYECKUX BEIIECTB

AnkaHbl: cocTaB U CTPOCHUC,
TOMOJIOTHYECKHUI paa

http://chashnikil.narod.ru/uchutil45.htm

http://www.kokch.kts.ru/cdo/

http://www.km.ru/education

http://www.5ballov.ru/test -

Meran u 3TaH — npocTeume
MPEICTaBUTENN AJTKAHOB
AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTUIIEH U TPOIUIIEH —
MPOCTEUILINE NPEICTABUTEIN
AJIKEHOB

http://chashnikil.narod.ru/uchutil45.htm

http://www.km.ru/education

http://www.km.ru/education



http://www.5ballov.ru/test

[IpaxTuueckas padora Ne 1.
«[lomydenue 3TUICHA U U3YICHHUE
€r0 CBOMCTBY»

http://www.edu.ru- ¢enepanbHbiii mopTat
«Poccuiickoe oOpazoBaHHE»

Ankanuensl. byraauen-1,3 u
metunoyraauen-1,3. [lomyuenue
CHHTETHUYECKOTO KaydyKa M Pe3UHbI

http://www.5ballov.ru/test -

10

11

12

AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTMYECKHUM psia.
AueruieH — npocTteimuni
IIPEJICTAaBUTEIND aJIKUHOB

Breruucnenus mo YpaBHCHHIO
XUMHYCCKOM pC€aKiuu

ApeHbl: 6€H30J1 U TOITYOJI.
TOKCHYHOCTH apeHOB

http://www.kokch.kts.ru/cdo/

— http://n-t.ru/

13

T'eHeTnueckas cBsI3b
YIJIEBOAOPOJOB, TPUHAJIEKAITUX K
pa3IMYHBIM KJlaccam

http://chashnikil.narod.ru/uchutil45.htm

14

15

16

[TpuponHbIE HCTOYHUKH
YTIJIEBOAOPOAOB: MIPUPOAHBIN Ta3 U
NOMYTHbIE HEPTSAHBIE ra3bl, HEPTh U
IPOAYKTHI €€ repepadoTKU
[TpuponHbIE HCTOUHUKH
YIIIEBOIOPOAOB: IPUPOAHBIH ra3 u
NOMyTHBIE HEPTSAHBIE ra3bl, HEPTH U
MPOAYKTHI €€ nepepaboTKu
KonTtponbHast pabota no pazaeny
«YTIeBOAOPOIBI»

— http://n-t.ru/

— http://n-t.ru/

http://www.edu.ru- dbeaepaibHbIi TOpTAT
«Poccuiickoe oOpazoBaHue»



http://www.edu.ru-/
http://www.5ballov.ru/test
http://n-t.ru/
http://n-t.ru/
http://n-t.ru/
http://www.edu.ru-/

17

IIpenenbHble OHOATOMHBIE
CHUPTHI: METAHOJI U ATAHOJL
Bonopoanas cBsizb

http://www.km.ru/education

18

19

20

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIULEPUH

@DeHOI: CTPOCHHUE MOJIEKYJIBI,
bu3nyeckrue 1 XUMUUYECKHE
CBOMCTBA, IPUMEHEHHE
Anbreruasl: hopManbaeTua u
aneTanpaerul. AueToH

http://www.en.edu.ru/

http://www.kokch.kts.ru/cdo/

— http://www.en.edu.ru/

21

OnHOOCHOBHBIE NpEEIbHbIE
KapOOHOBBIE KUCIIOTHI: MypaBbHHAS
U YKCYCHast

http://www.en.edu.ru/

22

23

24

[IpakTuueckas padora Ne 2.
«CBo¥icTBa pacTBOpa YKCYyCHOU
KHUCIIOTBI»

CTeapI/IHOBaSI H OJICMHOBasa
KHCJIOTBI, KaK MMPEACTaBUTCIIN
BBICIIHUX Kap6OHOBI>IX KHUCJIOT

Mp11a KaK COJU BBICIIMX

KapOOHOBBIX KUCIIOT, UX MOIOIIEE
JeUCTBUE

http://www.edu.ru- denepanbHbIii mopTal
«Poccuiickoe oOpazoBaHUEe»

— http://n-t.ru/

http://www.en.edu.ru/

25

CrnosxHble 3(hUpbl KaK MPOU3BOAHbBIE
KapOOHOBBIX KUCIOT. ['uaponu3
CJIOKHBIX 3(prpoB

http://www.km.ru/education

26

XKupsr: ruaponns, mpuMeHeHune,
Ouosoruueckas poJib KUpPOB

http://www.5ballov.ru/test -



http://www.en.edu.ru/
http://www.en.edu.ru/
http://www.en.edu.ru/
http://www.edu.ru-/
http://n-t.ru/
http://www.en.edu.ru/
http://www.5ballov.ru/test

27

YrieBodsl: COCTaB,
kinaccudukanus. Baxueinme
MPEJICTaBUTEIIN: TJII0KO034,
dpykTo3a, caxaposa

http://www.kokch.kts.ru/cdo/

28

Kpaxman u nemnoinosa kak
HPUPOIAHBIE TTOJIUMEPDI

http://www.en.edu.ru/

29

30

KonTponbhas pabota no paszueny
«Kucnopoaconepxaine
OPTraHUYECKHE COCTMHEHUSI

AMMHBI: METHJIAMHUH W aHWJINH

http://www.edu.ru- ¢enepanbHbiii mopTan

«Poccuiickoe oOpazoBaHue»

http://www.en.edu.ru/

31

AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIE
OpTraHUYECKUE COCAMHEHUS, UX
OHOJIOTUYECKOe 3HAYCHHE.
IlenTuasl

http://www.km.ru/education

32

33

34

benku kak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COEUHEHUS

OCHOBHBIC TTOHATUS XUMUH
BBICOKOMOIJICKYJIAPHBIX COE€TUHEHUI

OCHOBHI)IG METOAbI CHHTEC3a
BBICOKOMOJIEKYJISIPHBIX
coeguHeHui. [ImacTMaccel,
Kay4yKH, BOJIOKHA

http://www.kokch.kts.ru/cdo/

http://www.5ballov.ru/test -

http://www.en.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



http://www.en.edu.ru/
http://www.edu.ru-/
http://www.en.edu.ru/
http://www.5ballov.ru/test
http://www.en.edu.ru/

11 KJIACC

KoanuecTBo 4acoB

KOBAJIEHTHOU CBS3H.
Bonopoanas cBsa3b

Ne JIeKTPOHHBbIE HU(POBBIE 00pa3oBaTebHbIE
/i Tema ypoka Beero Konrpoabnsie IIpakTHyeckue pecypenI
padoThbI padoThbI
XUMHUYECKUH JIEMEHT.
1 ATOM. DJIeKTpOHHAs 1 http://www.kokch.kts.ru/cdo/
KOH(UTYpAIHsi aTOMOB
[Tepuoanueckuii 3aK0H U
[Tepuoauueckas cuctemMa http://www.km.ru/education - YueGusie
5 XUMHUYECKHX d71eMeHTOB /1. 1 MaTepuaibl ¥ clioBapu Ha caiite «Kupumt u
H. MenpaeneeBa, UX CBS3b C Medoauii»
COBPEMEHHOM Teopuen
CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI
CBOMCTB XMMHUYECKHUX
3JIEMEHTOB U UX COCIUHEHHUN
0 TPYIINaM U TIEPHOJIAM. http://window.edu.ru/window/ - equHOE OKHO
3 3HaueHue NepruoIMIecKoro 1 J0cTymna K 00pa3oBaTelbHBIM pecypcaM
3aKOHA U CUCTEMBI
XUMHUYECKHUX AJIEMEHTOB
JI.1. MeHpeneeBa B
pa3BUTUU HAYKH
CTpoerie BeilecTsa. ) http://school-collection.edu.ru/catalog/search -
XuMHyeckas CBsi3b, €€ BUIbL;
Enunas komtekuus uudpoBbix 00pa3oBaTeIbHBIX
4 MeXaHHU3MBbl 00pa30BaHUs 1

pecypcoB



http://www.kokch.kts.ru/cdo/

BaneHTHOCTD.
DJIEKTPOOTPULIATETBLHOCTb.
CrernieHb OKHCIICHUS.
BemiecTBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

[TonsaTHE O PUCTIEPCHBIX
cucremax. Mctunuble u
KOJUIOMIHBIE PAaCTBOPBI.
MaccoBast 10J1s1 BelecTBa B
pacTtBope

Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHUYECKHX
coenuHeHUi. [ eHeTHYeCKast
CBSI3b HEOPTaHMYECKUX
BEILIECTB, PA3INIHBIX
KJIacCcOB

Knaccudukanus
XUMHUYECKHX peakluil B
HEOPraHUYecKou u
OpraHMYeCcKON XUMHUU. 3aKOH
COXpaHEHHUs MacChl BELIECTB;
3aKOH COXpaHEHUS U
NpeBpaIleHHs SHEPTHH TIPU
XUMHYECKHX PEaKLUsIX

http://www.5ballov.ru/test - Tect o Bcemy
HIKOJIBHOMY KYPCY XMMHUH

http://school-collection.edu.ru-Ennnas xomnekuus

(G POBBIX 00PA30BATENBHBIX PECYPCOB.

http://www.km.ru/education - YueGusie
MaTepualibl U CJI0Bapu Ha caiite «Kupumt u
Medoauii»

http://www.ege.edu.ru-odunmansHeli
MH(}OPMaLMOHHBIN MOPTAJ €IMHOTO

TOCYAapCTBCHHOT'O 3K3aMCHaA

CKOpOCTh peaknuu.
OO0paTumble peakiuu.
XUMHUYECKOE PABHOBECHE

http://school-collection.edu.ru/catalog/search -
Enunas xomtexius iudpoBeIX 00pa30BaTeIbHBIX

pecypcos




[IpaxTuueckas padora Ne 1.
«BnusiHEe pa3IHYHbIX

http://www.edu.ru- ¢enepaabHbIii mopTa

10 o
(bakTOpOB HA CKOPOCTH «Poccuiickoe 06pazoBaHue»
XUMHUYECKON peaKinm»
DNEKTPOTUTHYECKAS
nuccounanus. [lonstue o
BOJIOPOIHOM ITOKa3aTeie http://window.edu.ru/window/ - exuHoe 0OKHO
11 (pH) pactBopa. Peakiiuu JIOCTYIIa K 00pa30BaTEIbHBIM pecypcam
noHHOTO oOMeHa. ['maponus
OpPTaHUYECKUX H
HEOPTaHMYECKUX BEIICCTB
OKUCIUTENbHO- .
http://school-collection.edu.ru/catalog/search -
BOCCTaHOBUTEJIbHBIE
Enunas komiekuust uudpoBbix 00pa3oBaTeIbHBIX
12 peakuuu. [lonsatue 06
pecypcoB
3JIEKTPOJIM3€E PACILUIaBOB U
pacTBOPOB coJie
http://www.kokch.kts.ru/cdo/ - TectupoBanue On-
KonTponbhas pabota no .
line mo xumuK U OUOSOTHHU TS yJAITUXCS 5-
13 pasneny «Teopernueckue
1 1knaccos.
OCHOBBI XUMHUU
MerTamnsl, BX IOJIOKEHHE B
Ilepuoauueckoit cucreme .
P http://www.km.ru/education - Yue6usie
XUMHYECKHX dN1eMeHTOB /1. e (K
MaTepuaibl U clioBapu Ha caiite «Kupumn u
14 W. Menneneesa u p p p

0COOEHHOCTH CTPOCHHUS
aToMoB. OOme gpusnyeckue
CBOMCTBA METAJUIOB

Medoaumii»



http://www.edu.ru-/

15

CrmiaBbl METaJIOB.
DIIEKTPOXUMHUYECKUH Psif
HANPSDKEHUN METaJlIoB

http://www.eqge.edu.ru-odurmansHblit
UH()OPMALIMOHHBIN IIOPTAJ €AHUHOTO

TOCYJapCTBEHHOI'O 3K3aMCHaA

16

XHUMHUYECKHE CBOMCTBA
BaXKHEHUIIINX METAIIOB
(HaTpuil, Kanui, KaJIbLUH,
MarHui, aJJlOMAHUAN) U UX
COCIMHEHUN

http://fipi.ru-dbenepanbHblii HHCTHTYT
e[ArOTUYECKUX UCCIICIOBAHHIA.

17

XUMHYECKHE CBOMCTBA
XpoMa, MeJIU U UX
COeTUHEHUN

18

19

20

21

XUMHAYECKHE CBOMCTBA
IIMHKA, JKeJie3a U UX
COEIMHEHUU

[TpakTuueckas paborta No 2.
"Pemienne
SKCHEPUMEHTAIIbHBIX 3a7a4
o Teme «MeTauib»"

Hewmeranisl, MX moJI0KeHNE
B [Iepuonnueckoii cucreme
XUMHYECKHX 3JIeMeHTOB /1.
W. Menneneesa u
0COOEHHOCTH CTPOCHHUS
aTOMOB

PusnyecKkue CBOKCTBA
HEMETAIJIOB. AJUIOTPOMHS
HEMETaJUIOB (Ha IpUMeEpe
KHCII0po/ia, cephl, hocdopa
U yTIEpOa)

http://window.edu.ru/window/ - equHoe OkHO
AO0CTYyIIa K 06p330BaTeJ'H>HBIM pecypcamMm

http://www.km.ru/education - Yue6ubie
MaTepuaisl ¥ ciioBapu Ha caite «Kupuiut n
Medoauii»

http://chashnikil.narod.ru/uchutil45.htm -
Karanor ccrinok Ha 06p330BaTeJILHLIe peCypcChl
HNutepHera no pazneny «XuMmus»




XUMHYECKUE CBOUCTBA

http://fipi.ru-dbenepanbHblii KHCTHTYT

22 raJOr€HOB, CEPhI U MX .
. Mearorn4eckux UCCIeIOBaHU.
COEIMHEHU N
XUMHUYECKUE CBOWCTBA .
http://www.edu.ru- ¢enepanbHbiii mopTan
23 azoTta, pocdopa u ux .
9 «Poccuiickoe 00pazoBaHUEe»
COCTUHEHUI
XHUMHYECKHE CBOUCTBA .
http://www.edu.ru- ¢enepanbHbiii mopTan
24 yriepoja, KpEMHHS U UX .
. «Poccuiickoe 00pa3oBaHUE»
COCTMHEHU N
. http://chashnikil.narod.ru/uchutil45.htm -
[TpumeHeHne BaxHEHIINX
Karanor ccpuiok Ha 00pa3zoBaTellbHbBIE PECYPCHI
25 HEMETaJUIOB U UX
. Hurepnera o pazaeny «Xumus»
COCTMHEHU N
O06o0061IEHNE U
CHCTEMATU3aLUS 3HAHUH T10 http://chashnikil.narod.ru/uchutil45.htm -
26 Teme «HemeTtamns». Karanor ccpuiok Ha 00pa3zoBaTelbHbBIE PECYPCHI
Borurcnenus o ypaBHeHUSAM Nurepnera no pazaeny «XuMus»
XUMUYECKHUX PEAKLIUN U
TEPMOXUMHUYECKHE PACUETHI
[NpakTrueckas padora Ne 3. http://chashnikil.narod.ru/uchutil45.htm -
97 «Pemenue Karanor ccpuiok Ha 00pa3zoBaTelbHbBIE PECYPCHI
IKCIIEPUMEHTATBHBIX 33124 NuTepreTra mo pasneny «Xumus»
o teme "Hemeramisi"y
http://www.kokch.kts.ru/cdo/ - rectupoBarue On-
KonTpomnpHas pabora mo .
line mo xumuK U OUOJIOTHH IS yJaITUXCs S-
28 TeMaMm «MeTauisl» U

«HemeTtaeny

1 1xmaccos.



http://www.edu.ru-/
http://www.edu.ru-/

Heopranunueckue u
OpraHUYECKHUE KUCIIOTHI.

http://www.km.ru/education - YueOusbie
MaTepualibl U CJI0Bapu Ha caiite «Kupumn u

29 Heoprannueckue u L Medoauii»
OpraHU4eCcKHe OCHOBAHUS
AmdorepHbie
HEOPraHUYECKUE U
30 OpraHu4eCcKHe COCIUHEHHS. 1 http://fipi.ru-dbenepanbHplii HHCTUTYT
['eneTHueckas cBS3b NeIarOrMYeCKUX MCCIIeIOBaHUH.
HEOPraHMYECKUX U
OpPraHUYeCKUX BEIICCTB
Poumb xivin Bf) OecneucHin http://www.km.ru/education - Yue6ubie
BKOHOFH%CKOHZ . MaTepHalibl ¥ cJI0BapH Ha caite «Kupumt u
31 SHEPreTHYCCKOM U MUIIEBON 1 .
Medoauii»
0€301aCHOCTH, Pa3BUTUHU
MEIUTUHBI
[MpexncraBnenus 06 o0OMUX http://www.kokch.kts.ru/cdo/ - rectupoBanue On-
39 HAYYHBIX IPUHITUIIAX 1 line mo xumuK U OUOSIOTHH TSI yJAITUXCS 5-
TPOMBIIIJICHHOTO MOJTyYSHHSI 1 1kmaccos.
Ba)KHEUIIINX BEIECTB
33 UenmoBek B MUPE BEIIECTB U 1 http://fipi.ru-dbenepaibHplii HHCTUTYT
MaTepHaioB MeIarOrMYECKUX MCCIIeIOBAHUM.
http://www.5ballov.ru/test - Tect o Bcemy
34 XUMUS 1 30pPOBbE YeTOBEKA 1 IIKOJIBHOMY KYpPCY XUMHUHU
OBHIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME







6. YYUEBHO-METOJUYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 11 kiacce/ I'abpuensua O.C., OctpoymoB WN.I'., Cnankor C.A., AKIMOHEpPHOE
obmiectBo «M3narenscTBO «lIpocBemienue»

* Xumus / ['abpuensu O.C., Octpoymon N.I'., Cnagkos C.A., AKIImoHEpHOE 00IIECTBO
«3marensctBO «lIpocBemenune»

Xumus. 10 knacc.IlpoBepounbie u koHTpoibHbIE padoThl. O.C.I'abpuensn, I'.I'. JIbicoBa.

METOAUYECKHE MATEPHUAJIBI IJI51 YYUTEJIA
[Tporpamma no xumuu st 10-11 kinaccos (bazossiit) non penakuueit O. C. IN'abpuensn, U. T
OctpoymoB, C. A. Cnagkos — M.: IIpocsewmienne, 2019.

Xumus. 10 knacc. Pabouas Terpanp - ['abpuensn O.C., Cnagkos C.A

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
1.http://www.mon.gov.ru-oduimansHbli calT MUHUCTEPCTBA 00pa30BaHKs  HAYKH
Poccuiickon denepaunun

2. http://www.edu.ru- penepanbHblit mopran «Poccuiickoe 00pa3oBaHue»

3. http://window.edu.ru- uadopmannonnas cucrema «EnnHoe OKHO T0CTyma K
00pa3oBaTEILHBIM pecypcam»»

4.http://school-collection.edu.ru-Eaunas xosiekiust udpoBbIX 00pa3oBaTEIbHBIX PECYPCOB.
5. http://fcior.edu. ru-denepanbHblii HeHTp HHPOPMALIMOHHO-00Pa30BATEILHBIX PECYPCOB.

6. http://fipi.ru-dbenepanbHblii HHCTHTYT MEAATOrMYECKAX UCCIICTOBAHHIA.

7. http://www.ege.edu.ru-opunmansHeIii ”HPOPMAIIMOHHBIN TTOPTAJ €HHOTO

TOCYAapCTBCHHOI'O 3K3aMCHA

Pecypchl TuCTaHIIMOHHOTO 00YYCHHUS



1. http://www.eidos.ru — Digoc-eHTp AUCTAaHIIMOHHOTO 00pa30BaHHUSI

2. http://www.km.ru/education - YueOuble MaTepHaibl U ciioBapu Ha caiite «Kupuiut u
Medonawmii»

3. http://school-collection.edu.ru/catalog/search - Enunas xomiekiust HudpoBbIx
00pa3oBaTeNbHBIX PECYPCOB

4. http://window.edu.ru/window/ - enuHoe OKHO J0CTyIa K 00pa30BaTe/IbHBIM pecypcam

5. http://www.5ballov.ru/test - Tect 11t a0UTYPHEHTOB 110 BCEMY IIKOJIBHOMY KypCY XUMUHU

6. http://www.vspu.ac.ru/deold/bio/bio.htm - TenexoMMyHUKAIIMOHHBIE BUKTOPUHBI 110 XHMHUH
Ha cepBepe BopoHexckoro yHuBepcurera.

7. http://chashnikil.narod.ru/uchutil45.htm - Karanor cceiiok Ha 00pa3oBaTeIbHbIC PECYPChI
WuTepuera no pasaeny «Xumus» u "buonorus".

8. http://ic.krasu.ru/pages/test/005.html -TecTsl 10 OMOIOTHN ¥ XUMUT

9. http://www.kokch.kts.ru/cdo/ - tectuposanue On-line mo xumuK U OMOJOTHH TS yIaIUXCs
5-11kmaccos.

HNuTepHeT — pecypcsl:

1. http://fcior.edu.ru

2. http://eor.edu.ru

3. http://mww.chem.km.ru

4. http://www.hemi.nsu.r






