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INOACHUTEJIBHASA 3AIINCKA

[TporpamMmMa Mo XMMHUU Ha YPOBHE CpeIHEro odmiero oopa3oBanus pa3paboTaHa Ha OCHOBE
®denepanbHOoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpa3oBanuu B Poccutickoii denepanumy,
TpeOOBaHUII K pe3yJbTaTaM OCBOSHUS (efepanbHO 00pa30BaTEIbHON MPOTpaMMBbI CPEIHETO
obmero o6pazoBanusi (POII COO), npencraBienHbix B DenepanbHOM TOCYIaPCTBEHHOM
oOpaszoBatenbHoM crangapre COO, ¢ yuérom Konnenuuu npenogaBaHusi yueOHOro IpeaMera
«Xumus» B 00pa3zoBaTeNbHBIX Opranu3zanusx Poccuiickoit @exepanum, peaqu3yoNX OCHOBHbIC
o0pa3oBaresibHbIE MPOTPaMMBbI, U OCHOBHBIX MOJIOXKEHUH «CTpaTeruu pa3BUTHUs BOCIUTAHUS B
Poccuiickoit @eneparuu Ha niepuoa 10 2025 roga» (Pacnopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY HOAXOJIOB K pa3paboTKe MPOrpaMMBbl 10 XUMHUH, K ONIPEACTICHUIO O0IIEH cTpaTeruu
00y4yeHHsI, BOCOUTAHUS U pa3BUTHs 00yUaroIIUXCs CPEACTBAMHU yUeOHOTo nmpeamera « XUMUsD» s
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KoHIenTyaibHble mojoxkenus PI'OC COO o
B3aMMOOOYCIIOBJIIGHHOCTH 1I€JIeH, COJepKaHus, pe3yJIbTaTOB O0y4YeHHS U TpeOOBAaHUI K YPOBHIO
HOATOTOBKH BBIITYCKHUKOB.

Xumuyeckoe  oOpa3oBaHHME, TMOJydaeMOe  BBIMYCKHUKaMH  001eoOpa3oBaTebHOM
OpraHM3aliy, SBJSETCS HEOTHEMIIEMON YacThio UX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEPIIAIOIIUM
9TarioM pealli3alii Ha COOTBETCTBYIOIIEM eMy 0a30BOM ypOBHE KIIIOUYEBBIX [IEHHOCTEH, MPUCYIITUX
LEJIOCTHOW CHCTEME XUMHYECKOro 00pa3oBaHMA. OTH ILEHHOCTH KacaroTCsl MO3HAHMS 3aKOHOB
IpUpOJIbl, GOPMUPOBAHUS MUPOBO33PEHUS M OOIICH KyIbTyphl YETIOBEKA, a TAKXKE HKOJIOTHUYECKU
000CHOBAaHHOTO OTHOLIEHMSI K CBOEMY 3/J0pPOBbIO U NMPUPOAHON cpexe. Peannsyercs xummuueckoe
oOpa3oBaHue 00yYarOIIMUXCS HA ypOBHE CpPEAHEro OOIIEero oOpa3oBaHUs CPEICTBAMHU Y4eOHOTO
npeaMera « XUMH», COJCPKAHNE U MIOCTPOCHUE KOTOPOTO ONPEAEIICHBI B MPOTrpaMMe MO0 XUMHUH C
y4éToM crenMPUKU HAyKH XUMUH, € 3HAYeHHs B TIO3HAHWM MPUPOIBl U B MaTEPHAIBLHOUN JKU3HU
o0miecTBa, a Takke C Y4ETOM OOIIMX MeJed W MPHUHLMUIOB, XapaKTEpU3YIOIIUX COBPEMEHHOE
COCTOSTHUE CHCTEMBI cpeiHero obiero oopasosanus B Poccuiickoit denepanuu.

XuMHUS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK WIPaeT 0COOYI0 POJib B COBPEMEHHOM
[MBWIN3AIMU, B CO3JaHUU HOBOW 0a3bl MaTepuaibHOW KyJbTypbl. OHa BHOCHT CBOW BKJIaJa B
(I)OpMI/IpOBaHI/Ie palluOHAJIBHOI'O HAYYHOI'O MBIIUICHUA, B CO3JaHUC LCJIOCTHOI'O MPCACTABICHUA 06
OKpYXalolleM MHUpe KaK O €JUHCTBE MPHUPOAbI M 4elOoBeKa, KOTopoe (popmupyeTrcs B XMMHH Ha
OCHOBE NTOHMMAaHUs BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIETr0 MUPa, OCO3HAHUS B3aUMOCBS3U MEXKIY
CTPOEHHEM BEILIECTB, X CBOMCTBAMH U BO3MOKHBIMU 00JIACTSIMU TPUMEHEHUS.

TecHO B3aMMOZAEHCTBYS C IPYTUMHU €CTECTBEHHBIMHM HayKaMM, XHUMHUs CTajla HEOThEMIIEMOU
4acTbI0 MUPOBOM KYJIbTYpPbl, HEOOXOMMBIM YCIOBHEM YCIIEUIHOIO TPY/a U JKU3HU Ka)JI0T0 YiIeHa
obmectBa. CoBpeMeHHass XMMMs KaK HayKa CO3MjaTelbHas, KaKk HayKa BBICOKUX TEXHOJIOIMH
HalpaBJIeHa Ha pelIeHUE TI00aTBHBIX MPOOJIEM YCTOHUMUBOTO Pa3BUTHSI YEIOBEYECTBA — CHIPHEBO,
9HEPreTU4eCcKOo, MUILEBOM, IKOJOrMUECKON OE30MaCHOCTH U OXPaHbl 37J0POBBS.

B coorBeTcTBMM ¢ OOMIMMHU IENSMH M TNPUHLIMIAMH CpEIHEro oOmero oOpa3oBaHUs
comepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb M3YYCHHS) OPUEHTUPOBAHO
NPEUMYILIECTBEHHO Ha OOIIEKYJIbTYpHYIO IOATOTOBKY OOYYaloIIUXCs, HEOOXOOUMYIO UM ISt
BBIPAa0OTKM MHUPOBO33PEHUYECKMX OPHEHTHUPOB, YCIEIIHOIO BKIIOYEHHUS B KHU3Hb COIMYMa,
NPOJIOJDKEHUSI 00Pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEIIOCPEICTBEHHO C XMMHEH.

CocTaBnsomuMuy npeaMera «XUMHsD SBISI0TCA 0a30Bble Kypchl — «OpraHuyeckas XuMHs»
U «OO0m1ast u HeoOpraHu4eckas XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHUs KOTOPBIX SIBJISIOTCS
OCHOBBI 0a30BOM HayKH: CUCTEMa 3HaHWH 110 HEOPraHWYECKOM XMMUU (C BKIIOYEHHEM 3HAHUM U3
oOmiell XuMUM) U opraHuyeckod XuMuu. @OpMHUpPOBaHUE TAHHON CUCTEMbl 3HAHUW NpPU M3YyYEHUU
npeaMeTa 00ecreunBaeT BOSMOKHOCTh PACCMOTPEHMSI BCETO MHOT00Opas3Hs BEIIECTB Ha OCHOBE
OOIIMX MOHITUH, 3aKOHOB U TEOPUIA XUMUHU.



CrpykTypa conepxanusi KypcoB — «Opranuueckas xumusi» n «OOmass 1 HeopraHuyecKas
XUMHS» cOopMHpOBaHA B MPOrpaMMe MO XMMHHM Ha OCHOBE CHUCTEMHOIO IMOJAX0Jla K H3yYEHHUIO
yuyeOHOro Mmarepuaja M OOYCJOBJIEHAa HCTOPHMUYECKM OOOCHOBAaHHBIM pa3BUTHUEM 3HAHMHA Ha
OnpeAeN€HHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYecKOd XHUMHUU BEIIeCTBa
paccMaTpUBalOTCSd Ha YPOBHE KJIACCHUUECKON TEOpPHUM CTPOCHMSI OPraHMYECKHX COEAVUHEHMH, a
TaKkK€ Ha YpPOBHE CTEPEOXMMMYECKHUX U DJIEKTPOHHBIX MPEJCTABICHUNH O CTPOCHUU BEIIECTB.
Cenenus 00 u3ydaeMbIX B Kypce BeIIEeCTBaxX JAlOTCS B Pa3BUTUU — OT YIJIEBOJOPOJOB 0
CIIOKHBIX OHMOJOTMYECKH AaKTUBHBIX COEAMHEHMH. B Kypce opraHuueckodl XUMHH MOJy4YaroT
pa3BuTHE CQOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs IEpBOHAYAIbHbIC
MIPE/ICTAaBICHUS] O XUMHUYECKOW CBSI3U, KIACCU(PUKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMHUUECKON PEAKIINH.

[Tog HOBBIM yryioM 3peHusi B mpeaMere «XuMHs» 0a30BOro ypOBHS paccMaTpHUBAECTCS
U3YYECHHBIII Ha YpOBHE OCHOBHOTO OOIIEr0o oOOpa3oBaHHsI TEOPETHMYECKUH Marepuan u
(aKTOIOTHYECKHE CBEJCHHUS O BEIIEeCTBAX M XMMHYECKOW peakmuu. Tak, B 4aCTHOCTH, B Kypce
«OOmrass U HeopraHuveckas XUMHs» OOYy4YaloUIMMCS MPEIOCTABIAETCS BO3MOXKHOCTH OCO3HATh
3HAa4YEeHHE MEePHOANYECKOTO 3aKOHA C OOIIETEOPETUIECKUX U METOOJOTHUECKUX TTO3UIUH, TIy0ke
MOHSATHh UCTOPUYECKOE M3MEHEeHHe (PYHKIUN 3TOT0 3aKOHa — OT 00o0MIaronieil 1o o0bsICHSoNIEH 1
MIPOTHO3UPYIOLIEH.

Enunas cucrtema 3HaHMI O Ba)KHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX U
MIPUMEHEHUH, & TAKKE O XMMUYECKUX PEAKLHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsieTcss B Kypcax 10 w11  kimaccoB aieMeHTaMHM  COAEpKaHUSA, HWMEIONIUMHU
KyJTbTYPOJIOTHUECKH W TPHUKIAJHON XapakTep. OTH 3HAaHUA CIOCOOCTBYIOT TMOHUMAaHHUIO
B3aMMOCBSI3M XUMHUU C JPYTMMH HAyKamMH, pAacKpbIBAIOT €€ pOJIb B TO3HABATEIBbHOU U
MPAKTHYECKON JESITeTbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCHHTAHUIO YBAXKEHHS K TPOIECCY
TBOpPYECTBA B OOJACTH TEOPUM U TMPAKTHUUECKUX TMPHUIOKECHUNW XUMHHU, MOMOTAIOT BBITYCKHUKY
OpUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MPOoOJIeMax, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIMBATh MH(OPMAIIMIO M MPUMEHSTH €€ I TOMOJIHCHHs] 3HAHWUW, PEIICHHS
MHTEJUICKTYJIbHBIX WM 3KCIIEPUMEHTAJBHBIX HCCIEI0BATEIbCKUX 3adady. B memoM coaepxkaHue
y4eOHOro npeamera «XuUMHUs» JAaHHOTO YPOBHS HM3YyUYCHHS] OPUEHTHPOBAHO HA (POPMHUPOBAHUE Y
00y4Jaromuxcsi MUPOBO33PEHUYECKOM OCHOBBI JJIsi MOHMUMAaHHUS (GUIOCOPCKUX HACH, TaKMX Kak:
MaTepUaIbHOE €IUHCTBO HEOPTaHWYECKOTO M OPraHMYECKOTO MHUpPa, OOYCIOBICHHOCTH CBOWCTB
BEILIECTB UX COCTABOM M CTPOEHHUEM, ITI03HABAEMOCTDh IMPUPOIHBIX SIBJIECHUM ITyTEM SKCIEPUMEHTA U
pelieHusT TMPOTHUBOPEUMN MEXKIy HOBBIMH (akTaMu H TEOPETUYECKUMH TPEANOCHUIKAMH,
OCO3HAaHHE POJIM XMMHH B PEIICHUU JKOJOTHYECKHX MpoOlieM, a Takke mpobiem cOepekeHus
SHEPreTUYECKUX PECYPCOB, ChIPHSI, CO3aHNS HOBBIX TEXHOJOTHI U MAaTEPUAIIOB.

B mutane penieHus 3a7ad BOCIIUTAHUS, Pa3BUTHS U COLUAIM3AIMH O0YUYaIOUXCS TPUHSATHIE
OpOrpaMMOil IO XMMHMM HOJIXOJbl K OIpPEAETICHUI0 COACpXKAaHUS W IOCTPOEHHUS IpeaAMeTa
npeIycMaTpuBaloT (OPMUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX JEHCTBUH, HMeEOUMX 0a30Boe
3HAa4YCHHUE ISl PA3JINYHBIX BUJIOB JEATEIBHOCTH: pelIeHus mpo0ieM, MoUcKa, aHau3a U 00padoTKU
uHboOpMaIMy, HEOOXONUMBIX IJii MPUOOPETEHHsS OMbITa MPAKTHUYECKOH M HCCIeI0BaTeNIbCKON
JESATENIbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B IO3HAHUM XUMHH.

B mpakTuke npenoaaBaHus XUMUHM KaK HAa YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHus, TaK U
Ha YPOBHE CpeTHero ooIero o0pa3oBaHUs, MPHU ONpPENEICHUHN COJepPKATEIbHON XapaKTepUCTUKU
neine M3ydyeHWs IMpeaMeTa HalpaBlIeHHEM IEePBOCTENEHHOM 3HAYMMOCTH  TPaJAMIIMOHHO
npu3Haércss  (OpPMHpPOBAHHME OCHOB XHMHUYECKOM HayKM Kak O0JaCTM  COBPEMEHHOIO
€CTECTBO3HAHUS, IPAKTHUECKOHN N1eATEIbHOCTH YelIOBEeKa U KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM
KyJbTypbl. C METOIMYECKOM TOUKM 3pEHUS TAaKOW MOAXOA K ONPENCIICHUIO LeJeld H3y4YeHUus
peaMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHHUs TJIABHBIMH IIENISIMU U3Yy4eHHUs MpeaMera «XuMHsh» Ha 0a30BOM
ypoBHe (10 —11 ki1.) IBIISIIOTCS:



e (QopmupoBaHuE CHUCTEMBI XHMHUYECKMX 3HAHMW KaK BaKHEWIEH COCTaBISIOIICH

eCTeCTBeHHO-HaquOﬁ KapTUHBI MHpa, B OCHOBC KOTOpOfI JIEKAT KJIIFOUEBBIC IIOHATHA,
dyHIaMeHTallbHbIE 3aKOHBl W TEOPUU XHMHUHU, OCBOCHHUE S3bIKa HAyKH, YCBOCHHE H
MMOHUMAHUE CYIIHOCTH JOCTYIHBIX 00O0OIIEHWH MHPOBO33PEHUYECKOTO  XapakTepa,
03HAaKOMJICHUE C UCTOPUEH UX PA3BUTHSI U CTAHOBIICHUS,

e (opmupoBaHuEe W pa3BUTHE TPEJCTABICHUNA O HAyYHBIX METOJAX ITO3HAHUS BEIICCTB U

XUMHNYCCKHUX peaKHHﬁ, HCO6XO,Z[I/IMI>IX JIA ano6peTeHI/m YMCHI/Iﬁ OPUCHTHUPOBATLCA B MUPC
BC€IICCTB W XHUMHUYCCKHUX HBHGHHﬁ, HUMEIOIMX MECTO B MHIpPUPOJC, B HpaKanecxoﬁ n
HOBCCI[HGBHOI‘/'I KHN3HU,

* PpPa3BUTHUC YMCHI/Iﬁ U CIIOCO0O0B ACATCIIBHOCTHU, CBA3AaHHBIX C H36JHO,ZL€HI/IGM 1 OO0BSICHEHHEM

XUMUYECKOTO OJKCHEPUMEHTa, COOJIOJIEHHEM TMpaBWi O€30MaCHOr0 OOpalleHus C
BCIICCTBAMU.

Hapsiny ¢ stum, comepaTenbHasi XapaKTepUCTHKa LN M 3a/ady HM3y4YeHHs TpeaMeTa B

nporpaMme Mo XMMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHM C HOBBIMU MPHOPUTETAMHU B
CUCTeMEe cpenHero obmiero oOpa3oBanms. CerogHsi B MPETNOJaBaHUN XUMHUHU B OOJbBINCH CTEIICHU
oTIaéTCs MpeanoYTeHHE MPAKTUYECKON KOMIIOHEHTE COJIepyKaHUs 00yUeHusl, OpUEHTHUPOBAHHOI Ha
MOATOTOBKY BBIITYCKHHKA 00IIe00pa30BaTeIbHON OpraHu3aliiuy, BIIaICIoNero He HabopoM 3HaHHI,
a (YHKIMOHANIBHON TPAMOTHOCTHIO, TO €CThb CIHOCOOAMH W YMEHUSIMU AaKTHUBHOTO MOIy4YeHUs
3HAHUU U IIPUMCHCHUA UX B peaJIBHOfI JKU3HU I PCIICHHUA MMPAKTHYCCKUX 3a1a4.

B cBsi3u ¢ 3TUM Npu U3y4YeHUU NpeAMeTa «XUMUS» JTOMUHHUpYIOIIee 3HaUeHHE NMPUOOPETaIoT

TaKuC I CJIU U 3a4a4YH, KaK:

amanrtanus oO0yJaromMXcsl K YCIOBHUSM JWHAMHUYHO Pa3BUBAIOIIETOCS MHpPa, (OPMUPOBAHHE
WHTEJUICKTYaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOH K €aMOOOpa3oBaHHIO, COTPYIHHUYECTBY,
CaMOCTOSITEILHOMY TPUHSATHIO TPAMOTHBIX PEIICHH B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsiX,
CBSI3aHHBIX C BEIICCTBAMH U UX PUMCHCHHEM;

dhopmupoBaHHe y 00YUYaIOIIUXCS KIIOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIININ), UMEIOIINX
YHHUBEpPCAJIbHOE 3HAUCHUE I PA3TUYHBIX BUJIOB JEATEIBHOCTH: PEUICHUS MpoOiieM, MOKCKa,
aHanm3a u 006paboTku mHpOpPMAIUU, HEOOXOIUMBIX JIJIsi TPUOOPETEHUS OTBITA AEATEILHOCTH,
KOTOpasi 3aHMMAeT BaXXHOE MECTO B TO3HAHWHM XHWMHUHU, a TaKKe Uil OLEHKH C TO3MIIHA
IKOJIOTHYECKON O0e301TacCHOCTH XapaKTepa BIIMSHHUS BEIIECTB M XHMHUYCCKUX IPOIECCOB Ha
OpTraHM3M YeJIOBEeKa U MPUPOJAHYIO CPELLY;

pa3BUTHE TIO3HABATEIHHBIX HHTEPECOB, HWHTEIUICKTYaTbHBIX M TBOPYECKUX CIOCOOHOCTEH
o0ydJaronuxcsi: CIOCOOHOCTH CaMOCTOSITEIPHO TMPUOOpETaTh HOBBIE 3HAHHUS 110 XHUMHHU B
COOTBETCTBUM  C  JKU3HCHHBIMH  TMOTPEOHOCTSMHU,  HCIIOJNB30BaTh  COBPEMEHHBIC
WHPOPMAIIMOHHBIC TEXHOJIOTUU Il TOWCKAa W aHalnM3a y4YeOHOH M Hay4HO-IOIMYJISIPHON
nH(OPMALIUY XUMHYECKOTO COJCPIKAHUS;

(dhopMUpOBaHHE W PA3BUTHE y OOYYAIONIMXCS ACCOIMATUBHOTO M JIOTUYECKOT'O MBINUICHHS,
Ha0II0aTEIPHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MPOBEICHUN XUMHUYECKOTO IKCTICPUMEHTA;

BOCIIUTAHHE Y O0yUarONMXcs YOSk IEHHOCTH B TYMaHUCTUIECKOW HAMPABICHHOCTH XUMHH, €€
BXHOH pOJHM B PEIICHWH TJI00ATBHBIX TPOOJIEeM paIlMOHAIBHOTO TPUPOIOTIOIB30BAHUS,
MOTIOJTHEHHS SHEPTEeTUYECKUX PECYpPCOB M COXPAaHEHUS MPUPOTHOTO PABHOBECHSI, OCO3HAHHUS
HEOOXOJUMOCTH OCEpEKHOTO OTHOIICHHWS K TPHUPOJE M CBOEMY 3J0POBBIO, a TaKKe
MPUOOPETEHUsI ONBbITA HCIIOJNB30BAHMS TIONYYEHHBIX 3HAHWWA JJIS TPUHATHS TPaMOTHBIX
pEILICHHIA B CUTYAIIHSIX, CBI3aHHBIX C XUMUYCCKHUMH SIBJICHUSIMHU.

B yueOHOM maHe cpemHero obiiero oopasoBanus mpeaMer «XuMus» 06a30BOro ypoBHS BXOAWT B
COCTaB MIPEeIMETHON 00J1acTh « ECTECTBEHHO-HAYYHBIE TPEMETHI.



OOmiee 4nciI0 YacoB, OTBEIEHHBIX JJIS M3YYEHUS XMMMH, Ha 0a30BOM YPOBHE CPEJHEro OOIIEero
obpasoBanusi, cocrapiseT 68 yacoB: B 10 kimacce — 34 gaca (1 yac B Heneno), B 11 kimacce — 34 aca
(1 gac B Henemno).

COJAEPKXAHUE OBYYEHMUSA

10 KJIACC

OPI'"AHUYECKAS XUMUA

Teopernueckne 0CHOBBI OPraHM4eCKOH XUMHUH

[Ipenmer opraHudeckoil XMMuHU: €€ BO3HUKHOBEHHUE, Pa3BUTHE M 3HAYEHUE B IOJYyYECHHHM HOBBIX
BEILIECTB M MarepuanoB. Teopus CTpoeHus opraHudeckux coeauHeHud A. M. bytieposa, e€
OCHOBHbIE NOJOXeHUA. CTPYKTypHbIe (POPMYJIbI OPraHUYeCcKUX BemiecTB. ['omororus, usomepus.
XuMHYeckas CBA3b B OPraHUUYECKUX COETUHEHUSIX — OUHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBnenne o kiaccupuKaluyd OpraHudeckux BemniecTB. HoMeHKiaTypa OpraHu4ecKux
COEJIMHEHU (CucTeMaTHyecKas) ¥ TPUBHAJIbHbIC Ha3BAaHMs BaKHEHIIUX IMpeICTaBUTENEH KIACCOB
OpPraHMYECKUX BEILECTB.

DKcrepUMeHTalbHbIe METO/1bl U3YUEeHHs BELIECTB U UX MIPEBPAILEHUI: 03HaKOMIIEHHE ¢ 00pa3aMu
OpraHMYECKUX BEILECTB M MaTepuajgaMl Ha MUX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ OpPraHMYECKHX
BEIIIECTB, HAOJIOACHNE U OMUCAHUE JIEMOHCTPALIMOHHBIX OIBITOB 110 MPEBPAILIEHUI0 OPraHUYECKUX
BELIECTB IIPU HarpeBaHUHM (IUIaBJIEHUE, OOYTJIMBAHUE U TOPEHNUE).

YriaeBoaopoabl

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHUM psiA. MeTaH U 3TaH — NPOCTEHIINE MTPEICTABUTENN
QJIKAHOB: (PU3NYECKHE U XUMHUUECKHE CBOWCTBA (PEaKIMM 3aMEIICHUSI U TOPEHHs), HAXOXKICHNE B
IIPUPOLE, NOTYUYECHUE U IPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHHME, TI'OMOJIOTMUECKHMH psA. OTUIEH M MNPONWIEH — IpOCTEHIINe
NPEJCTaBUTENI QJIKEHOB: (U3WYECKMe M XHUMHUYECKHME CBOWCTBA (peakuuu TUAPUPOBAHUSA,
raJIOrT€HUPOBAHUS, THIpaTalluK, OKUCIIEHUS U MOJIMMEPU3ALINN), TIOTYyYEHUE U IPUMEHEHUE.

Anxanuensl: OytaaueH-1,3 u metwnOytaguen-1,3: cTpoeHue, BaxKHEHIINe XUMUYECKUE CBOWCTBA
(peakuus nosnmMmepuzanun). IlogydeHne CHHTETHYECKOTO KayuyKa U PE3HHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHUECKUH psAld. AIETWICH — MpPOCTEHUIIHN
IpEJCTaBUTENIb AJIKMHOB: COCTaB, CTpPOCHHE, (U3MYECKHE U XUMHUUYECKUE CBOWCTBA (peaxuuu
TUIPUPOBAHUs, TaJOT€HUPOBAHUS, TUAPAaTAllUU, TOPEHUS ), [T0JIyYEHUE U IPUMEHEHHUE.

Apenbl. benszonm: cocraB, cTpoeHHEe, (U3HMYECKHE W XUMHYECKHE CBOWCTBA (peaKiuu
rajoreHUpoBaHUs W HUTPOBAHHUA), IMOIYYEHUE U TpUMEHeHue.lonyon: cocmas, CmpoeHue,
Qusuueckue u xumuueckue c80UCmMea (PeaKyuu 2ar02eHUPOSAHUs U HUMPOBAHUs), NOJy4eHue U
npumeneHue. TOKCHYHOCTb ~ apeHOB.  ['eHeTmyeckas  CBSI3b  MEXAYy  YIJIEBOJOPOAAMH,
MMpUHAAJICIKAIIMMH K pa3JIMYHbIM KJIaCcCaM.

[TpupoaHble HCTOUHUKH YriieBoopooB. [IpuponHsliit ra3 u nomyTHble HedTsHbIe ra3sl. Hed1s 1
e€¢ mnpoucxoxaeHue. CrocoObl mepepaOOTKH HE(PTH: TEPETrOHKA, KPEKHHT (TePMUYECKHIA,
KaTaJuTHUecKuil), nuponus. [Ipoaykrsl nepepaboTku He(pTH, UX MPUMEHEHHE B IPOMBIIIJIEHHOCTH
U B ObITy. KaMeHHBII yrosib M IPOYKTHI €ro IepepadoTKy.

IKcnepumenmanvHvie MEemoObl U3YYEHUA GEU{eCme U UX NpespaujeHuil: O03HAKOMIICHHE C
oOpa3iamMu TIacTMacc, KayuykKoB M pe3uHbl, Koymekuuu «HedTs» u «YTOIb», MOAETUpOBaHUE
MOJIEKYJT YTJIEBOJIOPOIOB M TaJIOT€HONPOU3BOAHBIX, MPOBEICHNENPAKTUIECKOW PAOOTHI: TIOJTyICHHE
STUJIEHA U U3yYE€HHE €T0 CBOMCTB.



Pacuémmuvie 3adauu. BpluucieHuss MO YpPaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYCCTBA HCXOAHOI'0 BEIICCTBA WM IPOAYKTA PCAKIUMKU 110 HU3BCCTHBIM MAcCCE, O6T)éMy,
KOJINYECTBY OJIHOTO U3 MCXOJHBIX BEIECTB WM MPOAYKTOB PEAKIINH).

Kucaopoaconep:kamue oprannyeckne coeinHeHNusI

[TpenenbHbIE OJHOATOMHBIE CHUPTHL. MeETaHON M 3TAHOI: CTpOEHHUe, (PU3UUYECKHe U XMMHUYECKHE
CBOMCTBa (peakIMM C AKTUBHBIMH METAJJIaMH, TaJIOT€HOBOJIOPOJAMH, TOPEHHUE), MPUMEHECHHE.
BonoponHeie cBsizu MeXIy MOJEKyJdaMu CHOUPTOB. JIEHCTBHE METaHOIA M ATAaHOJIA Ha OPTraHU3M
YyeJI0BeKa.

MHOroaTOMHBIE CHHPTHI. DTHICHIIMKONb W TIHUIEPUH: CTPOEHHE, (PU3NYECKHEe W XUMHUYECKHE
CBOMCTBA (B3aMMOAEUCTBHUE CO ILEIOYHBIMUA METaJUIaMHU, KaUeCTBEHHAsl PEaKIMs HAa MHOTOaTOMHbIE
cnupthl). JlelicTBUe Ha OpraHu3M uenoBeka. [IpumeHeHne rimueprHa u STUIIEHTJTUKOISL.

®deHoJI: CTPOCHHWE MOJEKYIbl, (U3MYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTH (heHoa.
[Ipumenenue peHomna.

Anpaerunpl ukemownsi. DOpMaNbIeru, aneTaabJIeTHa: CTPOCHHE, (PU3MUYECKHE M XUMHUYECKHE
CBOMCTBa (peakiMu OKHUCIEHUS W BOCCTAHOBJICHMS, KAUECTBEHHBIC PEaKIMH), IMOJy4YCHHE U
MIpUMEHEHNE.

OIHOOCHOBHBIE MpEETbHBIC KAPOOHOBBIE KUCIOTH. MypaBbUHAs M YKCyCHAsl KUCJIOTHI: CTPOCHHE,
dusznyeckue W XUMUYECKHE CBOMCTBa (CBOMCTBa, OOIIME IS Kjiacca KHCIOT, PEaKIHs
sTepudUKaIMK), TMOJdydyeHue u mnpuMeHeHue. CTeaprHOBas MW OJIGMHOBas KHUCJIOTHI Kak
MPEJICTABUTENIA BBICIIMX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX KHUCIIOT, MX
MOIOIIIEE ICUCTBHUE.

CrnoxHble 3(Upbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. I'Maponu3 cloxHbIX 3¢upoB. JXKupsl.
I'mpponus xupos. [IpuMeneHne xupoB. bruosnoruueckas posp KUPOB.

YTneBoapl: coCTaB, KiIAacCH(HKAIMs YTIEBOIOB (MOHO-, JM- W ToJucaxapuipl). [roko3a —
NPOCTEHINNK MOHOCAXapua: OCOOCHHOCTH CTPOCHUS MOJICKYNbI, (PU3NYECKHE W XHUMHUYECKUE
cBoiicTBa (B3amMoeicTBre ¢ Tuapokcuaom Meau(ll), okucieHne aMMUauHBIM PACTBOPOM OKCHIIA
cepedpa(l), BoccTaHOBIEeHHWE, OpOKEHHWE TIIOKO3bI), HAXOXJICHHE B TIPUPOJE, NPUMCHECHHE,
ouosornveckas posb. ®otocunres. PpyKTO3a KaK H30MEpP TITFOKO3HI.

Kpaxman u wnemmonoza kak npupoaHble noiaumepbl. CTpoeHHME Kpaxmajda M LEJUIIOJIO3BL.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJn3, KaYeCTBEHHAs PeaKiusi C HOJ0M).

DKcnepumenmanbHbvle MEemoObl U3YYEHUA GeUleCmé U UX HnpespaujeHuil: TpOoBeIcHHE,
HaOJI0/IeHUE U ONHMCAaHKUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIIMPTOB, KAYECTBEHHBIE PEAKIINU
OJIHOATOMHBIX CHHUPTOB (OKHcIeHHe »dTaHoja okcuaoMm wmenu(ll)), MHOroaTOMHBIX CHUPTOB
(B3anMopelictBue ruuepuHa ¢ ruapokcuaoM menu(ll)), ampaerngoB (okucieHHE aMMHAYHBIM
pactBopoM okcuaa cepedpa(l) m rugpoxkcunom meau(ll), B3aumoaeicTBHe Kpaxmajia ¢ HOJOM),
NpOBE/ICHUE MPAKTHYECKON pabOTHI: CBOMCTBA PACTBOPA YKCYCHOW KHUCIIOTHI.

Pacuémmnvie 3a0auu. BpraucieHus 10 ypaBHEHUIO XHMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYEeCTBA HMCXOJHOTO BEIIECTBA WM TNPOJIYKTa pEaKIMU IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB MW IPOIYKTOB PEAKIUN).

A30TCoepKale OPraHnYecKue COeTMHEHHUsI.

AMHMHOKHUCIIOTHI Kak aMmdoTrepHble opraHuyeckue coeauHeHus. Dusmyeckne M XUMHUYECKHE
CBOICTBAa aMUHOKHCIOT (Ha TpuUMepe TIWIMHA). buomornyeckoe 3HAaYeHHE AaMHUHOKHCIOT.
TlenTugel.



benku xak npupoaHbIE BHICOKOMOJIEKYJISIPHBIE coequHEHMs. [lepBuuHas, BTOpUYHAs U TPETUYHAS
CTpyKTypa OelKoB. XUMHYECKHEe CBOWCTBAa OENKOB: THAPOJU3, ACHATYypalus, KayeCTBEHHbIC
peaxiu Ha OeNKH.

DKcnepumenmanbHbvle MemoObl U3YUEHUA 6euieCme U UX npespaujeHuil: HAOIIOACHUE W
OINKMCAaHUE JIEMOHCTPAIIMOHHBIX OINBITOB: JIcHATYpalys OCJIKOB IPH HAIPEBAHUH, [IBETHBIC PEaKIUn
O€eJIKOB.

BbicokoMosieKyIsIpHBIE COeUHEHUS

OCHOBHBIE ITOHATUS XUMUH BBICOKOMOJICKYJISIPHBIX COCJIMHECHUM: MOHOMED, IMOJIUMEP, CTPYKTYPHOC
3BCHO, CTCICHb IMOJIMMEPpHU3ALINH, CPCAHASA MOJICKYJIApHasa Macca. OcHOBHBIE METOJABI CHUHTEC3a
BBICOKOMOJICKYJISIPHBIX COCJIMHEHUI — noJimMepu3anus U NOJMKOHACHCA .

IKcnepumenmanvHovle MemoObl U3YUEHUA GEeUleCmé U UX HNpeepauieHuli: O03HAKOMIICHHE C
oOpa3iamMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayYyKOB.

Mesicnpeomemmuoie céasu.

Peanuzanus MeXnpeOMETHBIX CBsI3ed NIpHU H3YYEHUM opraHudeckod xumuu B 10 Kkiacce
OCYILECTBIIICTCSI 4Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAy4YHBIX IOHSTHUH, Tak M
MOHATUH, SIBISAIOIIUXCSA CUCTEMHBIMU I OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAy4YHOIO LIUKIIA.

OOmme ecTeCTBeHHO-HAyUYHbIE TOHSTHS: SIBJICHHE, HAy4dHbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHaJM3, CUHTE3, KJIacCH(HUKAIUs, MEePUOJUIHOCTh, HAOIIOJACHHE, HW3MEpEHHE, SKCIEPHUMEHT,
MO/JIETTUPOBAHHUE.

®dusuka: MaTepusi, SHEpPrusi, Macca, aroM, D3JIEKTPOH, MOJEKYJa, SHEPreTHYECKUM YpPOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHOEe COCTOSHUE BEIIECTBA, (PM3MUECKUE BEIMYMHBI U SAMHHIIBI FX
A3MEPEHUS.

Buonorusi: knerka, opranuszM, Ouocdepa, oOMeH BemeCTB B oOpraHusme, (oTocuHres,
OMOJIOTMYECKH aKTUBHBIC BEIIeCTBA (OCIKH, YTIEBOIbI, )KUPHI, PEPMEHTHI).

Feorpa(bml: MHHCPAJIbI, TOPHBIC TTIOPOABI, ITOJIC3HBIC HCKOITACMBIC, TOIIJIIMBO, PECYPCHI.

TexHosorus: MNHUILEBbIE MMPpOAYKTBI, OCHOBBI PAllUOHAJIIBHOTO TIIMTAHUSA, MOIOIIHUEC CPCACTBA,
JICKAPCTBCHHBIEC U KOCMCTHYCCKHUE MpEriapaTbl, MaTCprajbl U3 NUCKYCCTBCHHBIX U CUHTCTUUCCKHX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTn'{ecKne OCHOBBbI XMMHH



XuMu4eckui 3neMeHT. AToM. Sapo atoMa, M30TOMBL. DNEKTPOHHAs 000J0YKa. DHEPreTHUYECKHE
YpOBHH, MOJAYpPOBHH. ATOMHBIE OpOHUTanu, s-, p-, d- 3nemeHTbl. OCOOEHHOCTH pacHpeeIeHUs
JNIEKTPOHOB IO OpOWTANsIM B aToOMaX OJJIEMEHTOB TEPBBIX YETBIPEX MEPHOJOB. DIIEKTPOHHAS
KOH(UTypaIus aToMOB.

Ilepuonnueckuit 3akoH u Ilepuomuueckas cucrema xumudeckux snmemeHtoB J[. . Menneneena.
Ces3p nepuoguueckoro 3akoHa u Ilepuoguueckoil cucreMbpl Xumudeckux snemeHto J[. U.
MenzeneeBa ¢ COBPEMEHHOM TEOpHUEH CTPOEHUS] aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB
XUMUYECKUX JJIEMEHTOB M 0O0pa3yeMbIX MMM TMPOCTBIX W CJIOXKHBIX BEHIECTB IO Tpymmam M
nepuojaM. 3HaYEHUE MEPUOIMYECKOTO 3aKOHA B Pa3BUTUHU HAYKH.

Crpoenue BeiiecTBa. XUMUYECKasi CBA3b. Buabl XUMHUUECKOW CBsI3M (KOBaJ€HTHAs HEMOJspHAs U
MOJISIpHAsI, MOHHAsI, MeTajuTMueckas). MexaHu3Mbl 00pa30BaHUsl KOBAJECHTHON XMMHUYECKON CBS3H
(oOMeHHBIH u JIOHOPHO-AaKLENTOPHBIN). Bonoponnas CBS3b. BanentHocTs.
DIIEKTPOOTPULIATEBLHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA.
Tunel KpUCTATUTMUECKUX PEMIETOK. 3aBUCMMOCTH CBOMCTBA BEIIECTB OT THUIA KPUCTAJUITMUECKOU
PELIETKH.

Iloustue o AUCTICPCHBIX CUCTCMAX. WUctunnueie u KOJUIOUJHBIC PaCTBOPHI. MaccoBas J0JIs1 BEIIECTBa
B pacTBOpE.

KJIaCCI/I(I)I/IKaL[I/IH HCOPTaHUYCCKUX COCHHHGHHﬁ. HOMeHKHaTypa HCOPTaHNYCCKUX BCHICCTB.
I'enermueckas cBsI3b HCOPTraHNMYCCKUX BCIICCTB, MPUHAAJICIKAIINX K pa3JINYHbIM KJIaCCaM.

Xumunyeckas peakuus. Knaccupukanys XUMUYECKUX peakifii B HEOpraHM4eCKOH U OpraHuYecKou
XUMHH. 3aKOH COXPAHEHMs MacChl BEUIECTB, 3aKOH COXPAHEHHS U IPEBpAILEHUS 3HEPIUU IIPU
XUMUYECKUX PEAKLUAX.

CKOpoCTh peakiuu, e€ 3aBUCUMOCTb OT pa3nuuHbIX (hakTopoB. OOpaTHMble peakiuu. XUMUIEeCKOoe
paBHOBecHe. DaKTOpbI, BIHMSIOMIME HAa COCTOSHUE XHUMHYECKOro paBHoBecuda. [Ipunuun Jle
[laremnne.

Onexrponutndeckas auccoruanus. CuiabHble U cnadble 1eKTposnTsl. Cpea BOJHBIX PacTBOPOB
BEIIIECTB: KUCIIas, HEUTpabHas, IeJT0YHas.

OKHCIUTEIEHO-BOCCTAaHOBUTEILHBIC pCaKkuu.

IKcnepumenmanvHvie MEMOObl U3YUEHUSA eULeCME U UX NPeePauieHuil: TIEMOHCTpAUs Ta0IuIl
«llepuoguueckas cucrema xumuueckux snemeHTtoB J[. M. MenneneeBa», uzyueHue Mopeneu
KPUCTAUIMYECKUX PEIIETOK, HAOII0JEHHUE M ONKUCAHUE JEMOHCTPALMOHHBIX U J1a00paTOPHBIX
OTBITOB (pa3NoKEeHUE MEepPOKCHa BOJOPOJA B MPUCYTCTBHM KaTallU3aToOpa, OMpPENEICHHE Cpeibl
pacTBOpPOB BELIECTB C IOMOIIBIO YHUBEPCAJIBHOTO HHAMKATOpa, PEAKIMM HOHHOTO OOMEHa),
pOBEJCHHE MPaKTUYECKON padoThl «BiusHue pa3nuyHbIX (AKTOPOB HA CKOPOCTh XUMHYECKON
peakuum.

Pacuémmnvie 3a0auu. Pacu€Tbl 1O YypaBHEHUSIM XUMHUYECKUX peaklvil, B TOM 4YHUCIE
TEPMOXUMHUYECKHUE PACUETHI, PACYETHI C UCIIOJIH30BAHUEM MOHSATUS «MACCOBask 10JIsSI BEIIECTBAY.

Heopra}mqeucaﬂ XUMMUSA

Hewmeramnsl. [Tonoxxenne HemeramioB B [lepuonnueckoit cucteMe xumuyeckux snementos [1. U.
MenzeneeBa U 0COOCHHOCTH CTPOCHHS aTOMOB. DU3HUYeCKre CBOMCTBA HEMETAUIOB. AJIOTPOIIHS
HEMeTaJUIOB (Ha IpUMeEpe KUcaopoaa, cepsl, pochopa u yriepona).

XUMHUYECKUE CBOWCTBA BAXXHEHIIMX HEMETAJJIOB (rajloreHOB, cephl, a30Ta, Gocdopa, yriepoaa u
KPEMHUS) U UX COEAMHEHUH (OKCHI0B, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX COETUHEHHI).



[IpuMeHeHNEe Ba)KHEUIIUX HEMETAUIOB U UX COCIMHEHUM.

Meramnsl. Ilonoxenune meramnoB B llepuoaudeckodt cucrteme Xxumuueckux snemeHToB [l U.
MenneneeBa. OcCOOEHHOCTH CTPOEHHUsI 3JEKTPOHHBIX O0OJOYEK aroMoB MeTauioB. OOmue
¢u3udeckue cpoiicTBa MeTawioB. CIDIaBbl METAUIOB. DJIEKTPOXUMHUYECKHN DSl HANpsHKEHUH
METAJIJIOB.

XVWMUYECKUE CBOWCTBA BaXXHEHIIUX METAUIOB (HATPUH, KalWd, KalbIMid, MarHWid, aJTIOMHHHA,
IIUHK, XPOM, XKEJI€30, MEJIb) U UX COCTUHECHUM.

O6H_II/IC CIIOCOOBI MOJTY4YCHU MCTAJIJIOB. HpI/IMeHCHI/IC MCTAlJIOB B 6I>ITy U TCXHHKCE.

31<cnepumenmaﬂbnble Memoobl u3yuenusn eeuiecme U ux npeepamenuﬁ: HN3YUYCHUC KOJUJICKIUH
«MeTaiisl 1 CIIJIaBBbI», 06pa3u03 HEMCTAJIJIOB, PpCHICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4, Ha6J'IIOI[eHI/IC
U OINHUCAaHUC JCEMOHCTPAIMOHHLIX U H3.60paT0pHBIX OIIBITOB (BBaHMOHCﬁCTBHG THUAPOKCHU A
AJIIOMHWHUA C paCTBOpaMu KHUCJIOT U H.ICJ'IOLICI‘/'I, Ka4€CTBCHHBIC PCAKIIMHU Ha KaTHOHBI MeTaJ'IJ'IOB).

Pacuémmnvie 3a0auu. Pacu€rbl Macchl BellecTBa WiIM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM 00BbEMY OJHOIO M3 yYacTBYIOIMX B PEAKLMU BELIECTB, Pacu€Thl MaccChl
(06b&ma, KoMMYeCcTBa BEIIECTBA) IPOAYKTOB PEaKIMH, €CIIU OAHO U3 BELIECTB UMEET IPUMECH.

XuMud ¥ ;KU3Hb

Ponp xumum B obecrieyeHHMM HKOJIOTMYECKOM, HIHEPreTMYecKoil W MHIIEBOM 0e30MacHOCTH,
pa3BUTHH MeAULIMHBL. [[oHATHE 0 HAYUHBIX METOAAX NO3HAHMSI BEILIECTB U XUMUYECKUX PEAKLIUH.

HPGIICTaBJICHI/ISI 00 06IIII/IX HAayY4YHBIX TIMPUHIUIIAX [MTPOMBIINIJICHHOTO IIOJYYCHHA Ba)KHEHIITNX
BCIICCTB.

YenoBek B MHpE BEIIECTB W  MaTEpUAOB: BAKHEHIIME CTPOUTENBHBIE MaTepUalbl,
KOHCTPYKLIMOHHBIE MAaTe€pUalbl, KPaCKH, CTEKIO, KepamMHMKa, MaTepHallbl Ul DJJICKTPOHUKH,
HaHOMAaTepHaJlbl, OPraHUUYECKUE U MUHEpAJIbHBIEC YI00PEHUSI.

Xumus u 3A0POBLEC YCJIOBCKA: IIpaBuJia HCIIOJIB30BaHHA JICKAPCTBCHHBIX IIPCIIApaTOB, IIpaBUIId
0€30I1aCHOTO KCIIOIL30BaHuUs nperapaToB OBITOBOM XMMHUH B HOBCG,I[HCBHOﬁ JKHU3HU.

Mesicnpedmemmuuie ceasu.

Peanu3zanus MexnpeIMeTHbIX CBsI3el MPpU U3yueHUH oO0IIel U HeopraHuueckoi xumuu B 11 kiacce
OCYILECTBIIICTCSI 4Y€pe3 HCIOJb30BAHME KaK OOIIMX €CTeCTBEHHO-HAy4YHBIX MOHITHUH, Tak W
MOHATUH, SIBISAIOIINXCS CUCTEMHBIMU I OTAEIIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOIO [IUKIIA.

OO01Ke ecTeCTBEeHHO-HAYYHbIE MTOHATHS: HAYYHBIN (DaKT, THIIOTE3a, 3aKOH, TEOPHs, aHAIN3, CHHTE3,
KIacCU(pUKaIs, NEePHOANYHOCTh, HAONIOJCHUE, HKCIECPHUMEHT, MOJCIUPOBAaHUE, W3MEPCHHE,
SIBJICHUE.

®du3nka: MaTepusi, BSHEpPrus, macca, aroM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOIl,
PaAMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKHIl ypOBEHb, BEIIECTBO, TeNO, OO0BEM, arperaTHoe
COCTOSTHUE BEIeCTBa, GPU3NYECKUE BEIMYUHBI U €AUHULIBI UX U3MEPEHUS, CKOPOCTh.

Buonorusi: kierka, opraHusM, 3KOCHUCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI, BUTAMHHBI,
0OMEH BElIECTB B OpraHU3Me.

Feorpa(pm{: MHHCPAJIbI, TOPHBIC TOPOJBI, ITOJIC3HLIC NCKOITACMBIC, TOIIJIIMBO, PECYPCHI.

TexHomorus: XuUMHUYECKas MNPOMBINIJICHHOCTb, MCTAJUIYpPTHd, MIPOU3BOACTBO CTPOUTCIBHBIX
MaTCpHaJoOB, CENBCKOXO03IHCTBEHHOE IMpOU3BOJCTBO, mumeBast MMPOMBIINIJIICHHOCTD,
Q)apMaIleBTI/I‘IeCKaSI MMPOMBINIJICHHOCTD, MPOU3BOACTBO KOCMCTHYCCKUX NPCIapaToB, MPOU3BOACTBO
KOHCTPYKIHHOHHBIX MATCPUAJIOB, 3JICKTPOHHAS IIPOMBIIIIIICHHOCTb, HAHOTCXHOJIOTUH.



INJIAHUPYEMBIE PE3YJbTATBI OCBOEHUMSA INPOTPAMMBLI IO XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TpeOOBaHUS K PE3ysbTaTaM OCBOCHUS OOYYAIOIIUMHCS MPOTPaMM
cpenHero obmiero oOpa3oBaHHS (JTMYHOCTHBIM, METAaNpeIMETHBIM M MpeAMETHhIM). HaydHo-
METOJMYECKOW OCHOBOM JJisi pa3pabOTKH IJIAaHUPYEMBIX pe3ylbTaTOB OCBOEHHUS MPOrpaMm
CpeIHero o0mero o0pa3oBaHus SIBISETCS CHCTEMHO-IEATETbHOCTHBIN TTOIXO/T.

B cootBercTBHU C CUCTEMHO-ACATCIbHOCTHBIM IIOAXOA0OM B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB
OCBOCHUSA NPCAMECTA «XuMHSI» Ha YPOBHE CPEOAHCTO O6H.I€FO 06pa30BaH1/1;1 BBIJACJICHBI CJICAYIOMIUC
COCTaBJIAOIIUEC:

OCO3HAHHC O6y‘IaI-OH_[I/IMI/ICH pOCCHﬁCKOﬁ Fan(HaHCKOﬁ HACHTHUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOATCIIBHOCTU U CAMOOIIPCACIICHHUIO,

HaJIn4yue MOTHBAIlUU K O6y‘-IeHI/II-O;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUI JTMUYHOCTH Ha OCHOBE KIIIOYEBBIX [IEHHOCTEH
Y UCTOPUYECKUX TPaJUIIMK 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CITOCOOHOCTH 00YYaIOIIUXCsl PyKOBOACTBOBATHCS B CBOCH JEATEIILHOCTH IIEHHOCTHO-
CMBICTIOBBIMU YCTaHOBKAMU, IPUCYIIUMHU IEIOCTHON CUCTEME XMMHUYECKOT0 00pa3oBaHUs;

HaAJIM4YKME TPABOCO3HAHUS HKOJOTHYECKOW KYJIbTYPHl M CIIOCOOHOCTH CTaBUTh IENU U CTPOHTH
JKU3HCHHBIC IIJIaHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS IpeaMeTa «XHUMUs» JOCTHraloTcs B €IWHCTBE y4eOHOH u
BOCIIMTATEIbHON JEATEIBHOCTH B COOTBETCTBHUM C TI'yMAaHHCTUYECKHMMH, COLHUOKYJIBTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMH IEHHOCTSIMH M HJ€AJIaMH POCCHICKOTrO Tpa)kTaHCKOTO OOIECTBa,
NPUHATBIMU B OOIIECTBE HOpPMaMM U MpPaBUJIAMM IOBEJEHHUS, CIIOCOOCTBYIOIIMMH IpoIEccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAHOBIICHHS TMYHOCTH O00YYaIOLIHXCS.

JIM4HOCTHBIE pe3ysbTaThl OCBOCHHUS NIpeaMeTa «XUMHS» OTpaxaroT cHOPMHUPOBAHHOCTH OIBITA
MO3HABATEJIbHOM M TNPaKTHUECKOW AEATENbHOCTH OO0yYarolluxXcs MO pealu3allid NPUHATHIX B
oO11ecTBe IEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro0 BOCIIMTAHUSA:

0CO3HaHMS 00YYaIOUIMMHUCS CBOUX KOHCTUTYIIMOHHBIX IPaB M 00SA3aHHOCTEH, YBaXKEHUS K 3aKOHY U
IIPABOIOPAIKY;

MMpCACTABJICHHA O COLMMAJIBHBIX HOPMAax U IpaBUJIaX MEKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JEATEIHOCTH MPU CO3JIaHUM YUYEOHBIX IPOEKTOB, PEIICHUN
y4eOHBIX Y M03HABATEIbHBIX 33/1a4, BHIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH ITOHMMATH U MNPpUHHUMATh MOTHBbBI, HAMCPCHUS, JIOTUKY U APryMCHTbI APYIrUx IIpH
AHaJIN3€C PA3JIMYHbBIX BUAOB y‘-IC6HOI>i JACATCIIBHOCTH,

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

HNEHHOCTHOI'O OTHOUICHUA K UCTOPUICCKOMY U HAYYHOMY HACJICIUTO OTE€YECTBEHHOM XHUMUU,



YBaXXCHUA K IPOLCCCY TBOPUCCTBA B o0yactu TCOpPHUU W MNPAKTUYCCKOTO IMPUMCHCHHUA XWUMMUHU,
OCO3HAHUSA TOT'O, YTO JOCTUIKCHHA HAYKH €CTb PE3YIbTAT AJIUTCIIBHBIX Ha6J'II-OJIGHI/II\/’I, KpPOIIOTJIUBBIX
OKCIICPUMCHTAJIBHBIX ITOUCKOB, ITIOCTOSIHHOI'O Tpyaa y‘IéHLIX " IPAKTUKOB;

HHTCPECa W IMO3HABATCJIbHBIX MOTHBOB B IMOJIYYCHHWH H IIOCICAYIONICM aHAINU3C I/IH(bOpMaIII/II/I (0)
NEPEaAOBLIX JOCTHIKCHUAX COBpeMeHHOﬁ OTE€YECTBEHHOM XHUMHU,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:
HPABCTBCHHOI'O CO3HAHUsA, OSTUYCCKOT'O IMTOBCACHM,

CIIOCOOHOCTH OLICHUMBATh CUTyallUHW, CBA3AHHBIC C XHMHUUYCCKHMU SABJICHUAMH, W IIPUHUMATH
OCO3HAaHHBIC PCUHICHUA, OPUCHTHUPYICh HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U IICHHOCTHU,

TOTOBHOCTH OLICHUBATh CBOE IMOBEACHHUEC U IMOCTYIIKHU CBOUX TOBapI/IIlIGI\/'I C HOSI/IHHI)’I HPABCTBCHHBIX
U MTPaBOBLIX HOPM U OCO3HAHUC HOCJ'IC,Z[CTBI/Iﬁ 9TUX MMOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

TMOHUMaHUS [IEHHOCTEH 37J0pOBOTO U O€30macHOT0 00pasa KU3HU, HE0OOXOIMMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (PU3HMUECKOMY U MICUXHUECKOMY 3/I0pPOBBIO;

coOrOICHHS TIPaBUII OE30MACHOTO OOpAIEHUsI C BEIIECTBAMHU B OBITY, TIOBCETHEBHOW JKU3HHU U B
TPYJIOBOH AESITETbHOCTH;

MOHMMAaHUS EHHOCTU TPAaBUJ WHIUBUIYaTbHOTO W KOJUJICKTUBHOTO O€30MacHOrO TOBEICHUS B
CUTYaLUsAX, YTPOKAIOLIUX 3/10POBBIO U KU3HU JIIOJICH;

OCO3HAHMS MOCJIEACTBUN U HENPUATHUS BPEAHBIX MPUBBIUEK (YIOTPEOIEHHS alIKOroJisi, HAPKOTHKOB,
KypeHHUs);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKaTHUBHON KOMIIETEHTHOCTH B Y4eOHO-HCCIIEI0BATEIbCKON J1EATEIbHOCTH, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U IPYTUX BUJAX IEATEIBHOCTH;

YCTaHOBKH Ha aKTUBHOE yYacTHE B PEUICHUU MPAKTUYCCKHUX 3a/1a4 COIMATILHON HAMPaBJICHHOCTH (B
paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPAKTHYECKOMY HM3YUYEHHMIO MPO(ecCHuil pa3IMyHOro pojaa, B TOM 4YHCIE HA OCHOBE
NPUMEHEHHUS IPEAMETHBIX 3HAHUH 110 XUMUH;

YBa)XEHUs K TPYAY, JIOIAM TPpyJa U pe3yJibTaTaM TPYI0BOM ACATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYaJlbHOH TpaeKTOpUW OOpa3oBaHMs, OymymIen
HpO(l)GCCI/II/I " pcajin3anuu CO6CTBCHHBIX JKU3HCHHBIX IIJIAHOB C y‘-IéTOM JIMYHOCTHBIX HMHTCPECOB,
CIOCOOHOCTEHN K XMMHUHU, HHTEPECOB U MOTPeOHOCTEN 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

IKOJIOTUYECKHU IIENIECO00PA3HOTO OTHOMIECHUS K MPUPOJE, KaK UCTOYHHUKY CYIISCTBOBAHUS YXKU3HU
Ha 3eMJie; MOHUMaHUS TJ100aIbHOT0 XapaKTepa 3KOJOTHYECKUX MPOo0ieM, BIUSHUS S3KOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE MTPUPOJTHON M COLIMATIBHOM CPEBI;

OCO3HaHUsA H€O6XOI[I/IMOCTI/I HCITIOJIb30BaHHUA I[OCTI/I)KGHI/Iﬁ XUMHU JJid  pEeIICHHA BOIIPOCOB
palOHAJIBHOT'O MMPUPOAOIIOTIb30BAHN A,

AKTUBHOI'O HENPUATHUS NEUCTBUM, NPUHOCALIUX BpEJ OKPYXKAIOLIEH IPUPOLHOU Cpele, YMEHHUs
IPOTHO3MPOBATh HEOJIArONPHUATHBIE SKOJIOTHYECKHUE TOCIEACTBUS MPEIPUHUMAEMBIX ASHCTBUH U
IIpEeIOTBpallaTh UX;



HaJIMYUS Pa3BUTOIO SKOJIOTMYECKOIO MBILIUIEHUS, SKOJIOTMUYECKON KYJIbTYpPBI, OIbITA AEATEIbHOCTU
9KOJIOTMUECKON HamNpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBATbCS HMMH B IIO3HABAaTENbHOM,
KOMMYHHKaTUBHON M COIMAIbHOW MpaKTHUKE, CIOCOOHOCTH M yYMEHHUS aKTHBHO IMPOTHUBOCTOSATH
WJIE0JI0TUHN XeMopoouu;

7) 1EHHOCTH HAYYHOI0 MO3HAHHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUA CHeNUPUKA XUMHUH KaK HayKH, OCO3HaHUsS €€ poir B (POPMUPOBAHUU PALIMOHAIBHOTO
HAy4YHOTO MBINUICHUS, CO3JIaHUU IIEJIOCTHOTO TMPEACTABICHUS 00 OKpYXKAaoIIeM MHpPE KakK o
€IMHCTBE MPHUPOJBI M YEJIOBEKa, B MO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH U pelieHruu mpobieM
COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUU JUIsl COBPEMEHHOW IMBWIM3allUUA: B €€
TYMaHHCTUYECKON HaINpaBICHHOCTH W BaXKHOW pOJMM B CO3JaHMM HOBOW 0a3bl MaTepHaTbHOU
KYJBTYpbI, PEIICHUU TI00aJbHBIX MPOOJIEM YCTOWYMBOTO pPa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKOH, MUINEBON U IKOJIOTHUECKON Oe30MacHOCTH, B Pa3BUTUU MEAMIIMHEI, 00ECTICUeHUN
YCJIOBHM YCIIEIITHOTO TPYJa M YKOJIOTHYECKH KOM(DOPTHOM KU3HU KaXKIOTO YjieHa 00IecTBa;

eCTeCTBeHHO—Hay‘-IHOI\/'I I'paMOTHOCTH: MIOHUMAHUS CYITHOCTU METOHOB ITO3HAHUSA, UCIIOJIb3YCMbBIX B
C€CTCCTBCHHBIX HayKax, CIIOCOOHOCTH HCITOJIb30BaTh MoJiyda€MbIC 3HaHUA [JI1 aHallu3a U
OOBSICHCHHS SIBIICHHI OKpYZKarmero Mmupa U NpoucxoJdalnx B HEM HBMGHGHHﬁ, YMCHUA ACIIATh
00OCHOBAHHBIE 3aKIIOUYEHUS Ha OCHOBE HAay4YHBIX q)aKTOB N HUMCIOIIMUXCA AAaHHBIX C LCJIbIO
MOJIY4YCHHUA NOCTOBCPHBIX BHIBOIOB,

CIIOCOOHOCTH CaMOCTOSTEILHO HCIIOJB30BaTh XHMHYCCKHUC 3HAHUS AJId peIICHUSA HpO6HeM B
PEATBbHBIX )XKU3HCHHBIX CUTyallHAX,

HHTCPECA K ITIO3HAHUIO U HCCIIeI0BaTEIbCKOM JACATCIIbHOCTH,

TOTOBHOCTH M CHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaAMOOOPA30BAHHIO, K AKTHBHOMY
MOJTYYEHHIO HOBBIX 3HAHUH MO XUMHH B COOTBETCTBHH C KH3HEHHBIMH MOTPEOHOCTSIMH;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3JIMUHbIX cepax NpophecCHOHATBLHOM e TeTbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3yibTaThl OCBOCHUSA Y4YeOHOTO mpeameTra «XHMHs» Ha YpPOBHE CPEIHEro
o01ero 00pa3oBaHus BKIFOYAIOT:

3HaYUMBbIe s (OPMHUPOBAHUS  MHMPOBO33PEHHsS]  OOYHYAIOIIUXCS — MEXAUCUUIUITMHAPHBIC
(MeXIIpeIMEeTHBIC) OOIIeHAYYHbIC TOHSITHS, OTPAKAIOIINE [IETIOCTHOCTh HAYYHOU KapTHHBI MHUpa U
cnenuguKy METOAOB IO3HAHUS, MCMOJb3yeMbIX B €CTECTBEHHBIX Haykax (MaTepus, BEUIECTBO,
DHEprus, sBICHUE, MPOIECC, CUCTEMa, HAY4YHBIA (HaKT, TPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh,
3aKOH, TEOpHs, UCCIIeI0BaHne, HAOMIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHUE);

YHHUBEpCaJIbHbIE yueOHbIC JEHUCTBHs (IMO3HABATEIbHbIE, KOMMYHHKATHBHBIC, PETYJSTHUBHbIC),
obecnieunBaronue (GopmupoBaHue (PyHKIIMOHAIBHOW TPAMOTHOCTH M COIMATBHOM KOMITETEHIIUH
o0y4aromuxcs;

CIOCOOHOCTh o0yuaromuxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHUSA U YHHUBEpCaJlbHble YydeOHbE JCHCTBUS B I03HABaTEIbHOH U
COLIMAJIBHON ITPAKTHKE.

MeranpeameTHbie  pe3yabTaThl  OTPaXalOT  OBJIAJICHWE  YHUBEPCAJTbHBIMH  yUY€OHBIMH
[I03HABaTEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JACHCTBUSAMU.



OBJajieHHe YHUBEPCAJIbHBIMYU YUeOHBIMHU MO3HABATEIbHBIMHU AeHCTBUAMM:
1) 6a3oBble JIOTMYECKHUE 1eHCTBUA:
CaMOCTOSITENIbHO (POPMYJTUPOBATH U aKTYaJIU3UPOBATH MIPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OMPECACIIATh LCIIN ACATCIBbHOCTH, 3aJdaBas MapaMETpPbl U KPUTCPUU HUX HOCTUIKCHHA, COOTHOCHUTH
PE3YIbTATHI ACATCIBHOCTH C ITOCTABJIICHHBIMHA LECISAMHU,

WCITOJIB30BaTh MPU OCBOCHHUM 3HAHUHN MPHUEMBI JJOTHYECKOTO MBIIICHUS — BBIICIATh XapaKTEepPHBIC
MPU3HAKU TOHITUN U YCTAHABJIMBATh UX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIINUE MMOHSATHUS
JUTs1 OOBSICHEHUS OTACIBHBIX (DaKTOB U SIBJICHHM;

BLI6I/IpaTB OCHOBAHUA U KPUTCPUU IJIA KHaCCI/I(I)I/IKElLII/II/I BCIICCTB 1 XUMHUYCCKUX peaKuHﬁ;
YCTaHaBJIMBAThL NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMbBIMU SABJICHUAMU,

CTPOUTH JIOTHYECKUE PaCCYXXJeHUs (MHIYKTUBHBIC, NETyKTUBHBIC, II0 aHAJOTWHU), BBISBIATH
3aKOHOMEPHOCTH M TPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHHUSX, (OPMYIUPOBATH BHIBOJBI U
3aKJIIOYECHUS;

NPUMEHATH B MPOLECCe MO3HAHMS, UCIOIb3yeMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
npeoOpa3oBbIBaTh MOJCIBbHBIE TPEJCTABICHUS — XUMHUYECKHH 3HaK (CMMBOJI) OJJIEMEHTA,
XuMHueckass ¢Gopmyna, ypaBHEHHE XHMHYECKOM peakIuu — TMpU PELIICHUH Y4eOHBIX
MO3HABATEJIbHBIX M MPAKTUYECKHUX 3aJlay, IPUMEHATh HA3BaHHBIE MOJEIIbHBIE MPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYa€MbIX BELIECTB U XUMUYECKUX PEAKLIUN.

2) 0a3oBbIe HUCCIeA0BaTENbCKUE eiiCTBHS:
BJIaACTb OCHOBAMU METOJ0B HAYUYHOT'O MMO3HAHUA BCIIECTB U XUMHWYCCKUX peaKuHﬁ;

(GopMyIHMpOBaTh LENHU U 33JaYd UCCIENI0BaHMs, UCIIOIb30BaTh MOCTABIECHHBIE U CAMOCTOATEIBHO
c(hopMyIHpPOBaHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIs1 ()OPMHUPOBAHUS
TUIOTE3BI 110 IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJICTh ~ HAaBBIKAMH  CAMOCTOSTEJIBHOTO  IJITAHUPOBAHUS M MPOBEACHUS  YYCHHYCCKHX
9KCIIEPUMEHTOB, COBEPILICHCTBOBATh yMEHHs HAONIOJaTh 3a XOJOM IPOIECcCa, CaMOCTOSITEIBHO
NPOTHO3UPOBATh €ro  pe3ysbraT, (OPMYJIHPOBATH OOOONICHUS W BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJbTaTOB HCCIICJAOBAHMS, COCTABIISATH OOOCHOBAHHBIH OTYET O MPOJICIAHHOM
pabore;

npruoOpeTaTh OIBIT YYEHHYECKOH HCCIeI0BATEIbCKOW W MPOCKTHOM AEATENbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEILHOMY ITOMCKY METOJIOB PEIIEHUs] IPAKTUYECKUX 3ajad,
IIPUMEHEHUIO Pa3JINYHBbIX METOO0B II03HAHUS.

3) padoTa c undopmaumeii:

OpUEHTHPOBATHCS B PA3IWYHBIX MCTOYHHMKAX HWHGOpManuu (HAy4dHO-TIOMYIsApHAs JUTEpaTypa
XUMHUYECKOTO COJEp>KaHUsl, CIpPaBOYHBIE TMOCoOUs, pecypchl HWHTepHera), aHAIM3UPOBATH
uHGOpMAIIMIO pa3MUYHBIX BHAOB W (OpM mpencTaBieHus, KPUTHUYECKH OLIEHWBaTh €&
JIOCTOBEPHOCTH U HEMPOTUBOPEUUBOCTH;

GbopMyITUpPOBaTh 3aMPOCHl M MPUMEHATh Pa3IUIHBIE METOJIbI IIPH TIOWCKE U 0TOOpe MH(OpMaIUH,
HEOOXOUMOM IS BRIIOTHEHUS YUEOHBIX 3a/1a4 ONPEIeIEHHOTO THIIA;

npuoOpeTaTh ONBIT  HCIONB30BAaHHA MH(POPMALMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH U
Pa3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAaJIbHYIO (popMy TpeacTaBieHus: nHpopMaIuu (CXeMbl, rpaduKy,
JMarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);



UCIIOJIb30BaTh HAYYHBIN S3bIK B KAueCTBE CPEJCTBA MPH paboTe ¢ XMMHUYECKOW HH(pOpMaIMen:
MPUMEHSTh MEXIpeAMETHbIE ((pU3NYeCKue W MaTeMaTH4eCKHe) 3HAKU M CHUMBOJIBL, (OPMYJIBL,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCIIOJBb30BATh U Hp€06pa3OBI)IBaTI) 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HAITIAAHOCTH.
OgBjaaaenue YHUBEPCAJTBbHBIMA KOMMYHUKATUBHBIMHA JeHCTBUSAMMU:

3a/laBaTh BOMPOCHI MO CYIIECTBY O0OCYXJaeMOil TeMbl B XOJ€ JAMajora W/WIA JTUCKYCCHH,
BBICKA3bIBaTh  HJACH, (OpPMYyJIHUpPOBATH CBOM MPEJIOKEHUS OTHOCHTEIBHO  BBITIOJHEHUS
MPeIOKEHHON 3a]a4u;

BBICTYNaTh C TMPE3EHTAlUMEH pe3ynbTaToB IO3HABATEILHOW JESITEIBHOCTH, MOJIYYESHHBIX
CaMOCTOSATENIFHO MJIM COBMECTHO CO CBEPCTHHUKAMM IPH BBIOJIHEHUH XUMHUECKOTO 3KCIICPUMEHTA,
NPaKTUYECKOH pabOThl MO MCCIIEOBAHUIO CBOMCTB M3YyYaeMbIX BEIECTB, pealu3allii y4eOHOTro
npoekta M (GOPMYyIHpPOBaTH BBIBOJABI MO pe3yibTaTaM HPOBEAEHHBIX HCCIEAOBAHUN IyTEM
COTJIACOBAHUS TIO3ULIUH B X0/ 00CYKIeHNS U 0OMEHAa MHEHUSIMHU.

OBjaaaenue YHUBEPCAJIbHBIMHA PEryJsiTUBHBIMUA JeHCTBUSIMHU:

CaMOCTOSITENIBHO IUIAHUPOBATh M OCYILIECTBIIATH CBOIO IIO3HABATEIIBHYIO ACATEIbHOCTD, ONPEAEIssi
e 1enu W 3aJa4d, KOHTPOJIUPOBATh M 10 MEpe HEOOXOIMMOCTH KOPPEKTUPOBATh NpesiaraeMbli
QJITOPUTM JICHCTBUI MPU BBIOJHEHUN Y4E€OHBIX M MCCIEI0BATEIbCKUX 3a]1a4, BEIOUpATh Hauboee
3pPeKTUBHBII Ccrnocod HMX pemeHus ¢ y4€TOM NOJY4YeHHsS HOBBIX 3HAaHMH O BEIIECTBAX U
XMMHMYECKHUX PEaKIHAX;

OCYHICCTBJIATE CAMOKOHTPOJIb CBOEM AeATeIbHOCTH Ha OCHOBE CaMOaHaIn3a U CAaMOOIICHKH.

NNPEIMETHBIE PE3YJ/IbTATbBI
10 KJIACC
Ilpeomemmnvie pezyromamut océoenusn Kypca « Op2anuueckans Xumus) Ompaxcaom:

c(hOPpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOHW COCTABJISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBl MHpA, PO XMMHUU B TO3HAHWUU SIBJICHHA MPHUPOABI, B (HOPMUPOBAHHM MBIIUICHUS WU
KYJbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOAUMOW [IJIsi  pPEeIICHUS
MPAaKTHUECKUX 3aJa4 M DSKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MPUPOIHOM Cpelie;

BJIAJICHUE CHCTEMOM XHMMHYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAralOIIME IOHATHUSA
(XMMHUYECKMI DJIEMEHT, aToM, OJEKTPOHHas O000JI0YKa aToMa, MOJEeKyJa, BaJCHTHOCTb,
IEKTPOOTPHULIATEIBHOCT, XUMHUUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpaIéHHast), MOJIb, MOJIIpHAsi Macca, MOJIAPHBINA 00BEM, yIIIepOaHbII CKeleT, PyHKIHMOHAIbHAS
rpynna, paaukal, U30MepHUs, U30MEPbI, TOMOJIOIMYECKUH Psijl, TOMOJIOTH, YTJIEBOJOPObI, KUCIOPO/
U a30TCOJEpKALIUE COCIUHEHUsI, MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COEJIMHEHUs); TEOPUM M 3aKOHBI (TEOpHs CTPOEHUs opraHmdeckux BemiectB A. M. Bytieposa,
3aKOH COXpPaHEHMsI MacChl BEILECTB); 3aKOHOMEPHOCTH, CHUMBOJUYECKUI SI3bIK XHWMUU;
MHUPOBO33DEHYECKUE 3HAHMA, JIe)KAIIUEe B OCHOBE IOHMMAHUS IPUYMHHOCTH U CHCTEMHOCTHU
XUMHAYECKHX SIBJICHUH, (aKTOIOTMYECKHE CBEJCHMS O CBOWCTBAaX, COCTaBe, IOJYyYCHHH U
0€30I1aCHOM HCIIOJb30BAaHUM BA)KHEHIIMX OPraHWYECKHX BELIECTB B OBITY M INPAKTHYECKOU
JeATEIbHOCTH YEIIOBEKA,

c(hOpMUPOBAHHOCTh yYMEHUHN BBISIBJIATh XapaKTEPHBIC MPU3HAKK TOHATHM, yCTaHABIMBATH HX
B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIUE MOHSATUSA IIPU ONMCAHUM COCTaBa, CTPOCHHUS U
MPEBPAILICHUI OPraHUYECKUX COEIUHEHMII;



c(OPMHPOBAHHOCTh YMEHUH UCIOJIB30BaTh XHWMHYECKYI) CHUMBOJMKY JUIi  COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOI) POpMYJT OpraHMYECKUX BEIIECTB U
YPAaBHEHUN XMMHYECKUX PEaKLUi, U3rOTaBIMUBATh MOJEIU MOJEKYJ OPraHMYECKUX BELIECTB UL
WJUTFOCTPAIMU X XUMHUYECKOTO U MMPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUN yCTaHABIMBAThH MIPUHAJICKHOCTh U3YUEHHBIX OPIraHUYECKUX BEIIECTB
II0 MX COCTaBy M CTPOCHUIO K OINpPENeNEHHOMY KIacCy/Tpymie COEIUHEHHH (yTJIEeBOJOPOABI,
KHCJIOPO/ M a30TCOJIepKalllue COEJUHEHUS, BBICOKOMOJIEKYJISIpHBIE COEIUHEHHs), AaBaTh UM
Ha3zBaHud 1o cucrematudeckoid Homenkinarype (IUPAC), a Ttaxke npuBOAUTH TpUBHAIbHBIC
Ha3BaHUs OT/EJbHBIX OPraHUYECKUX BEIIECTB (3TWJIEH, MPONMJIEH, alleTHWIEH, 3TUJIEHIVIUKOJb,
rmiepuH, ¢eHon, ¢GopManbAeTHI, alueTanbAeTHI, MypaBbUHAas KHCJIOTAa, YKCyCHas KHCIIOTa,
OJICMHOBAs KUCJIOTA, CTEApUHOBAsI KUCIIOTA, III0K03a, PPYKTO3a, Kpaxmall, LeJUI0103a, IIIHLUH);

C(I)OpMI/IpOBaHHOCTB YMCHUSA ONIPCACIIATH BU/BI XUMHUYECKOU CBSA3HU B OpTraHU4YCCKUX COCAMHCHUAX
(onMHApHBIE W KPaTHBIC);

c(OpPMUPOBAHHOCTh YMEHUS MPUMEHSTH MOJOKEHUS TEOPUHU CTPOSHUS OPraHUYECKUX BEUIECTB A.
M. BytnepoBa aisi OOBSICHCHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHS;, 3aKOH
COXpaHEHHUs MACChI BEILIECTB;

c()OPMHUPOBAHHOCTh YMEHUH XapakTepHU30BaTh COCTaB, CTpPOeHUE, (PU3MUECKHEe U XUMHUYECKUE
CBOMCTBA TUIMHYHBIX MPEACTABUTENCH Pa3IMYHBIX KJIACCOB OPTaHMYECKHX BEIISCTB (METaH, 3TaH,
STWJICH, TPOMNWJICH, ameTwuieH, OyramueH-1,3, merunOyraawen-1,3, OeH307, METaHOMN, 3TAHOI,
STWJICHTJIMKOJIb, TIUIEPUH, (DEHOJI, alleTalbJerH)l, MypaBbHHAsS M YKCYCHas KHCIIOTBI, TJIIOKO3a,
Kpaxmal, IeJUTI003a, aMHHOYKCYCHAs KUCJIOTa), WJUTFOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEKIY
HUMHU YpPaBHECHUSAMH COOTBETCTBYIOIIMX XUMHUYCCKHX PEAKIUH C UCIOJIh30BAHUEM CTPYKTYPHBIX

dopmyu;

c(OpPMUPOBAHHOCTh YMEHMSI XapaKTepU30BaThb HCTOYHUKU YIJIEBOJAOPOJHOTO ChIpbs (HE(DTH,
OPUPOJIHBIA Ta3, Yroib), cmocoObl UX MEepepadOTKH W MPAKTUYECKOe MPUMEHEHHE MPOAYKTOB
nepepadoTKu;

c(OpMHUPOBAHHOCTh YMEHUI MPOBOJUTH BBIYUCICHUS MO XHMHUYECKUM YpaBHEHHUSM (MacChl,
00bEMa, KOJIMYECTBAa MCXOTHOTO BEIIECTBA MIIM MPOAYKTA PEaKkIMH MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIIH);

C(I)OpMI/IpOBaHHOCTB yMeHI/II‘;I BJIaJCTh CHCTEMOH 3HAaHUH 00 OCHOBHBIX MCTOAax HAYYHOI'O
IMO3HAaHHA, UCITIOJIB3YEMBIX B XUMHU ITPH U3YUYCHHUU BCIICCTB U XUMHUYCCKUX SIBIICHHI (Ha6J'IIOI[€HI/Ie,
N3MCPCHUC, DKCIICPUMCHT, MO)ICJ'II/IpOBaHI/IC), HUCIIOJb30BaATh CUCTEMHBIC XUMHWUYCCKHUEC 3HAHUA OJIA
IIPUHATHA pemeHI/Iﬁ B KOHKPETHBIX JXH3HCHHBIX CHUTyallMAX, CBA3AHHBIX C BCHICCTBAMHU H HX
IMPUMCHCHHUECM;

c()OPMUPOBAHHOCTh yMEHHI COOJIIOJIaTh TMPAaBWJIA TIOJB30BAHMS XHMHYECKOM TIOCylIOH U
1ab0paToOpHBIM 000PYZOBaHUEM, a TaKXKe MpaBHiia OOpalIeHHs C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOITHEHUIO JIAOOPATOPHBIX XUMUICCKUX OTBITOB;

c(OpMHUPOBAHHOCTh YMEHUH MIIAHUPOBATh U BBIIOJIHATH XUMUYECKHUM 3KCIIEpUMEHT (TIpeBpalleHus
OPraHMYECKHUX BEIECTB IIPU HArpeBaHUM, IIOJyYEHHE OJTUIEHA MU HU3YYEHHE €ro CBOWCTB,
KaueCTBEHHbIE PEAKIIMH OPraHUYECKUX BEILIECTB, JIEHATypalus OEJKOB IIPU HAarpeBaHUU, I[BETHBIC
peakuuyu OETKOB) B COOTBETCTBUU C MpaBHJIAMH TEXHMKHM O€30MacCHOCTH TNpH OOpalleHUuH ¢
BEUIeCTBAMH U JAOOPAaTOpPHBIM 00O0PYJOBAaHMEM, TMPEACTABIATh PE3yNbTaThl XHUMHUYECKOTO
JKCIepuMeHTa B (hopMe 3aluCH ypaBHEHMH COOTBETCTBYIOUIMX peakiuid u (opMyIHpOBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh ~ YMEHUH  KPUTHYECKHM  AaHATU3UPOBATh XHUMHUYECKYyI0  HHGOpMAIUIO,
NOJy4YaeMyIo U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi mH(popMaluu, UHTepHET U IpyTHXx);



c(OpMUPOBAHHOCTh YMEHHUH COONIOAATH MpaBUJIa SKOJOTHYECKH IeJIeco00pa3HOro MOBEACHUS B
OBITYy W TPYJOBOH JEATCILHOCTH B IIENIAX COXPAHECHUS CBOETO 3JI0POBbS M OKpYKarOIIeh
MPUPOJIHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCUCTBUS Ha JKUBBIE OPraHU3MBI OMPEICIEHHBIX
OpPTaHWYECKHUX BEIIECTB, MOHMMAs CMBICH Toka3zarens [IJIK, moscHAT, Ha mpuMepax CrocoObI
YMEHBIIICHUS U TPEJOTBPAIICHUS UX BPETHOTO BO3ICHCTBUS HA OPTaHU3M YEIIOBEKa;

JUIA 06yan0mecs1 C OI'paHUYCHHBIMU BO3MOKHOCTAMU 300POBBA: YMCHUC IMPUMCHATHL 3HAHHA 00
OCHOBHBIX JOCTYIIHBIX MCTO/JaX ITO3HAHUS BCIICCTB 1 XUMHUYCCKUX HBHCHHﬁ;

J1s1 CIICNBIX U cna60131/1;[$11u1/1x o6yqa10mnxcslz YMCHHUC HUCIIOJb30BATh peHBG(I)HO-TO‘-Ie‘-IHyIO
cucteMy o6o3Hauenuii JI. bpaitns nis 3anmucu XuMudeckux Gopmyi.

11 KUIACC
Ilpeomemmnuvie pezyromamut océoenusn Kypca «O0uiasn u HeOP2AHUYUECKAA XUMUAY OMPANCAIOM:

c(OpPMUPOBAHHOCTh MPEJCTABICHUI: O XHWMHUYECKOM COCTaBJISIOUICH €CTeCTBEHHO-HAYYHON
KapTUHBl MHpA, POJIM XUMUU B TIO3HAHWUU SIBJICHWA MPHPOMABI, B (HOPMHUPOBAHHH MBINUICHUS WU
KyJIbTypbl JUYHOCTH, €€ (YHKIHMOHAIbHOW TIpPaMOTHOCTH, HEOOXOAMMON [UIsi pelieHus
MPaKTUYECKUX 3a7ad M JKOJIOTMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
IPUPOJIHOI cpefie;

BJIQJICHUE CHUCTEMOW XMMHMUYECKUX 3HAHHMM, KOTOpas BKIIOYAET: OCHOBOIMOJATarOUIUe IOHSATUS
(XMMHUYECKUH AIEeMEHT, aTOM, M30TOIl, S-, P-, d- AIEKTPOHHBIE OpOUTATU aTOMOB, MOH, MOJIEKYJIa,
MOJIb, MOJSPHBIA O00BEM, BAJICHTHOCTh, JJICKTPOOTPUIATENLHOCTh, CTENEHb OKHUCIICHUS,
XUMUYECKasi CBS3b (KOBAJICHTHAsl, WMOHHAs, MeETaJUIMUecKas, BOJOPOJHAs), KPUCTAIMYECKast
peméTka,  TUOBl  XUMHUYECKMX  pEeakUWid,  pacTBOpP,  AJEKTPOJUTHI,  HEIJIEKTPOJIUTHI,
AJICKTPOJIUTUYECKAS JUCCOIHAIINS, OKUCINUTEIh, BOCCTAHOBUTEIh, CKOPOCTh XUMUYECKON pEaKIInH,
XMMHYECKOE pABHOBECHE); TEOPUU U 3aKOHBI (TEOPHsl AJIEKTPOJIUTUYCCKOW AMCCOIUAIINH,
nepuoguyeckuit 3akoH J[. . MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS
U TIpPEeBpalICHUS YHEPTHH MPU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUI S3BIK
XUMHHU, MUPOBO33PCHYCCKUC 3HAHUA, JIC)KAIIUC B OCHOBC ITIOHMMAaHUA ITPUINMHHOCTH U CUCTCMHOCTH
XUMHYECKHUX sBIEHUHM, (AKTOJIOTMYECKUE CBEIEHUS O CBOWMCTBAaX, COCTaBe, IMONYYCHHH H
0€30MacCHOM HCITIO0JIb30BAHUM Ba)KHEWIIUX HEOPTaHWYECKUX BEUIECTB B OBITY M MPaKTHYECKOU
JIeSTEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHMH BBISBIATH XapaKTEPHbIC NPU3HAKK IOHATUH, YCTaHABIUBATh HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS IIPH ONMCAHUN HEOPTraHUYECKHUX BEIECTB
U UX [PEBPAICHUN;

c(OpMUPOBAHHOCTh YMEHHMH HCIOIb30BaTh XMMHUYECKYI0 CHUMBOJMKY JJISi COCTaBJICHUS (OpMyIl
BEIIECTB U YPaBHEHUH XHWMHUUYECKUX peakiuil, cucrematnueckyro HomeHknarypy (IUPAC) u
TpPUBHAJIbHbIE HA3BaHMsI OTAEIbHBIX HEOPraHMYECKHX BEIIEeCTB (YrapHbIM ras3, yrieKuciblid ras,
aMMMaK, raiméHas u3BeCTh, Heran€Has U3BeCTb, MUThEBask COJia, MUPUT U JAPYTHUE);

c(OPMUPOBAHHOCTb YMEHHUH OIpPENENsATh BAJIEHTHOCTb W CTENEHb OKUCIEHHMS XUMHYECKHX
9JIEMEHTOB B COEJIMHEHUSX PA3JIMYHOTO COCTaBa, BHUJ XUMHUYECKOW CBSI3M (KOBAJIEHTHAs, MOHHAS,
METaJIJINYeCcKasi, BOJOPOJHAsA) B COEAMHEHUSX, THUIl KPUCTAUIMYECKOW PpEHIETKHM KOHKPETHOIO
BellecTBa (aToOMHas, MOJIEKYJIsSIpHasi, HOHHAasg, MeTaJlIndyecKkas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COCIUHEHMI;

c(OpMHUPOBAHHOCTh YMEHHMH YCTaHABJIMBATh MPHUHAJICKHOCTb HEOPTaHWYECKUX BEHIECTB MO HX
COCTaBy K OINpeNeNEHHOMY KIJIAcCy/TpynIe COEAMHEHUH (IpoCTble BellecTBa — METaUIbl U
HEMeTaJlJIbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTEPHbIE THPOKCUIBI, COJIH);



c(OpMHUPOBAHHOCTh YMEHUU PaCKpbIBaTh CMBICH Mepuoaudeckoro 3akoHa J[. . MenneneeBa u
JIEMOHCTPHPOBATH €0 CHCTEMATH3UPYIOIIYI0, O0BSICHUTEIHHYIO U IPOTHOCTHUECKYIO (QyHKIIUH,

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE AaTOMOB XUMHYECKHX
snemeHToB 14 mepuonoB [lepuoandeckoit cuctembl xumuueckux smeMenToB [[. Y. Menneneena,
UCIIONB3YSl MOHATHUS «S-, P-, d-3JIEKTPOHHBIE OPOUTANINY, «IHEPreTUUECKUE YPOBHU», OOBACHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMUYECKHUX 3JIEMEHTOB U MX COCAMHEHUH I0 MepuoaaM u
rpynnam [lepuonndeckoii cuctemMbl xumuueckux 3nemeHToB J1. . Mennaeneena;

c(OpMUPOBAHHOCTh YMEHUI XapaKTepu30BaTh (OMUCHIBATH) OOIIHE XUMHUYECKHE CBOWCTBA
HEOPTraHMYECKUX BEIISCTB Pa3IMYHBIX KIJIACCOB, IMOATBEPKIATh CYIIECTBOBAHHE TE€HETHYECKOU
CBS3M MEXJy HEOPraHWYECKUMHU BEHIECTBAMH C TIOMOIIBIO YpPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUM;

c(OpPMHPOBAHHOCTh YMEHHsI KJIacCU(DUIIUPOBATh XUMUYECKUE PEaKIUH M0 PA3IUYHbIM IPU3HAKaM
(ducity M cocTaBy pearupylolux BEHIECTB, TeIIoBOMY 3((dekTy peakunu, M3MEHEHUIO CTENeHen
OKHCJICHHS JIEMEHTOB, 00OpaTUMOCTH PEAKILINH, YYaCTHIO KaTaau3aTopa);

c(OPMHPOBAHHOCTh YMEHHMH COCTaBISATh YpPaBHEHUS PpEAKIUM pa3IUYHBIX THUIOB, IOJHBIE U
COKpaIlIEHHbIE YpaBHEHUS peaklUii HMOHHOTO OOMEHa, YyYWUThIBas YCJIOBUSA, HpPU KOTOPBIX 3THU
peakuuu UAyT 10 KOHIIA;

c(hOpMUPOBAHHOCTh yMEHUW TPOBOAWTH PEAKIMH, MOATBEP)KIAIONINEe KavyeCTBEHHBIH COCTaB
Pa3JIMYHBIX HEOPTAHUYECKUX BELIECTB, PACIIO3HABATH ONBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX pACTBOPax HEOPraHUYECKUX BEILIECTB;

C(i)OpMHpOBaHHOCTB YMGHI/Iﬁ PacKpbIBaTh CYIMHOCTb OKHUCIUTCIIBHO-BOCCTAHOBUTEIIBHBIX peaKI_[I/Iﬁ
MMOCPCACTBOM COCTABJICHUSA 3JICKTPOHHOT'O OajlaHca 3TUX peaKuHﬁ;

c(hOpMUPOBAHHOCTh yMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XHWMHUYECKOM pEakluu OT
pa3inuuHbIX (AKTOPOB; XapakTep CMEIICHUS XHUMHUYECKOTO pPaBHOBECHS B 3aBUCUMOCTU OT
BHemHero Bo3aeicTBus (mpuniun Jle [larense);

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh XMMHUYECKHE IPOLECCHI, JeXallue B OCHOBE
NPOMBIIIJICHHOTO TIOJIy4€HUS] CEPHOM KHUCIOTHI, aMMHakKa, a Takke C(HOPMHPOBAHHOCTH
npefcTaBieHuit 00 OOIMX HayyHBIX MPHUHLUNAX M HKOJOIMUYECKUX MpolieMax XMMHUYECKOIro
IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUN MMPOBOJUTH BBIYUCICHUS C UCIIOJIb30BAHUEM TOHSATHUS «MaccoBas J0Js
BEIIIECTBA B paCTBOPE», 00BEMHBIX OTHOLLICHHUH I'a30B MPU XUMUYECKUX PEAKIUsIX, MACChl BEIIECTBA
nin o0béMa ra3oB MO HM3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WIH O0BbEMY OJHOTO U3
YUYaCTBYIOLIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO 3 (eKTa peakiui Ha OCHOBE 3aKOHOB COXpaHEHHUs
Macchl BELLECTB, MPEBPAILEHUS U COXPAaHEHUS SHEPIHH;

c(OPMHUPOBAHHOCTh yYMEHUH COOJIIOJATh TMpaBHJa TIOJIb30BAHUS XHMHUYECKOH TIOCYIOW U
1abopaTOpHBIM 00OpPYAOBaHUEM, a TakXKe MpaBMiia OOpaIleHus] C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMHU TI0 BBITTOIHEHUIO J1A00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBINOJIHATH XUMUYECKUN HKCIEPUMEHT (pazioxKeHHE
IEepOKCHJIa BOJOpPOJA B NPHUCYTCTBUM KaTaln3aTopa, ONpEAEICHHE CPEeIbl PaCTBOPOB BELIECTB C
MOMOILIBI0 YHUBEPCAIBHOTO MHAWKATOPA, BIUSHUE Pa3INYHbIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKIyy, peakluid HOHHOro OOMEHa, KaueCTBEHHbIE peaklUM Ha Cyjb(aT-, KapOOHAT- U XJIOPUI-
AQHUOHBI, Ha KAaTHOH aMMOHMS, PEUICHME SKCIIEPUMEHTAIBHBIX 3ajad 0 TeMaM «Meramuib» u
«Hemeramib») B COOTBETCTBUM C MIpaBWJIaMU TEXHUKM O€30MaCHOCTH MpU OOpalieHUH C
BEIIECTBAMH M JIADOpPAaTOPHBIM 000OpYyNOBaHMEM, NPEICTABIATh PE3YJbTaThl XMMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucCH YpaBHEHHUH COOTBETCTBYIOIIMX peakuuil U (GopMyJIupoBaTh
BBIBOJIbI HA OCHOBE ITHX PE3YJIbTaTOB;



c(hOpMUPOBAHHOCTh

yMEHUH

KPUTUYECKH

aHAJTM3UPOBATh

XUMHYECKYIO

uHpOpMaLHIO,

MOJTy4aeMyI0 U3 pa3HbIX UCTOYHUKOB (CpeCTBAa MacCOBOM KOMMYHUKaLUU, IHTepHET U 1pyrux);

c(OpPMHPOBAHHOCTh YMEHHUI COOJIOAATh MpaBUIIa HKOJOTHMUECKU I11eJIeCO00Pa3HOro MOBEACHUS B
ObITY M TPYAOBOH JAEATEIbHOCTH B IENAX COXPAHEHHS CBOErO 3/10pOBbS M OKpY’Karolen
IIPUPOJIHOM Cpenbl, OCO3HABATh OMACHOCTb BO3JEHCTBUS Ha JKUBBIE OPraHU3MBbl ONPEIECIIEHHBIX
BEIIeCTB, OoHUMas cMbica mokazatens [1JIK, moscHATh Ha mpuMmepax CIOCOObI YMEHBIICHUS U
[IPENOTBPALICHUSA UX BPEIHOIO BO3ICHCTBUSA HA OPraHU3M YEI0BEKA;

JJIA 06yanOIJ_II/IXC$I C OI'paHUYCHHBIMU BO3MOXKHOCTAMU 300POBBA: YMCHUC IMPUMCHATH 3HAHUA 00
OCHOBHBIX JOCTYIIHBIX METOJAaX IMMO3HAHUS BCIICCTB U XUMHYCCKUX ﬂBHCHHﬁ;

JUISL CJEMbIX W CHA0OBUIANIMX OOYYaIOUIUXCA: YMEHHE HCIOIb30BaTh pelbepHO-TOUCHHYIO
cucrteMy o0o3Hauenuii JI. bpaitns nis 3anucu xuMudeckux Gopmyi.

TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

Neri/mt

HaumeHoBanue pa3iesioB

KoanuecTBO 4acoB

DJIeKTpOHHbIe (LM(ppOBbIE)

Bcero

K/p

Ip/p

o0pa3oBaTebHbIE PeCypChI

Pa3nes 1.TeopeTuyeckue 0CHOBBI OPraHNYeCKOH XUMHUH

[Tpenmer OpraHUYecKon https://lesson.academy-
11 xumuu.  Teopust  cTpoeHus 3 0 content.myschool.edu.ru/04/10
' OPraHUYECKUX COCAUHEHUN A.
M. bytieposa
Hroro no pazneny 3 0
Paznen 2.YriaeBoaopoabt
21 [TpenenbHble YrieBOIOPOIbI — ) 0 https://lesson.academy-
' AIKaHBI content.myschool.edu.ru/04/10
HenpenenbHble yrieBoaopoibL: https://lesson.academy-
2.2 6 0
aJIKCHBI, aJIKaIUCHBI, aJTKHHBI content.myschool.edu.ru/04/10
53 A ) 0 https://lesson.academy-
' POMATHHCCKUE YTICBONOPOLI content.myschool.edu.ru/04/10
[TpuponHsie UCTOYHUKHU https://lesson.academy-
2.4 YIIIEBOJOPOIOB u ux | 3 1 content.myschool.edu.ru/04/10
nepepadoTka
Hroro no pazneny 13 1

Paznen 3.Kucaopoacoaepskanue opranndeckue coeJMHeHUst

3.1

Cnuptel. Denon

https://lesson.academy-
content.myschool.edu.ru/04/10

3.2

AJbIETUIBI. KapOoHnoBsie

https://lesson.academy-
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KUCT0ThI. ClloXKHbIE 3(PUPBI

content.myschool.edu.ru/04/10

https://lesson.academy-

33 YIIEBOIbI 3 I 0 content.myschool.edu.ru/04/10
HWroro mo pazaeiny 13 1 1
Pa3nes 4.A30Tconep:kamme opranndeckue coeJMHeHNs
41 AMWHBL. AMHHOKHUCIIOTHI. 3 0 0 https://lesson.academy-
' benku content.myschool.edu.ru/04/10
Hroro 1o pasaeny 3 0 0
Paspnen S5.BbicokoOMOJIEKy IS pHBIE COCAUHEHHUSA
51 [TracT™macchl. Kayuykun. ) 0 0 https://lesson.academy-
' Bosiokna content.myschool.edu.ru/04/10
Hroro no pazneny 2 0 0
OBHIEE KOJMYECTBO YACOB 34 ) )
MO MPOI'PAMME
11 KJIACC
K
Nen/m OIMHICCTBO HAcon DaeKTpoHHbIE (HH(POBLIE)
Haumenosanue pasienos o0pa3oBaTeJbHbIE PeCypChl
Bcecero | K/p IIp/p
Paznen 1.Teopernueckne 0CHOBBI XUMUM
Crtpoenue aTOMOB. https://lesson.academy-
[lepuoanueckuii  3akOH U content.myschool.edu.ru/04/11
1.1 [Tepnoanueckas cucrema | 3 0 0
XUMHYECKuX diemMeHToB /. .
Menneneena
12 CrtpoeHue BEIICCTRA. | 0 0 https://lesson.academy-
' MHoroo0pasue BemecTB content.myschool.edu.ru/04/11
13 x 6 | 1 https://lesson.academy-
' HMITACCKHE peakitit content.myschool.edu.ru/04/11
Hroro no pasneny 13 1 1
Pa3nes 2.Heopranuyeckasi XuMust
https://lesson.academy-
21 Merauisi 6 0 I content.myschool.edu.ru/04/11
2.2 Hewmeranel 9 1 1 https://lesson.academy-
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CBsi3p  HEOPraHMYECKUX U https://lesson.academy-

23 OpPTaHMYECKUX BEIIECTB content.myschool.edu.ru/04/11

Hroro no pasneny 17 1 2

Pa3zgen 3.XuMus ¥ ’KU3Hb

https://lesson.academy-
3.1 XUMUA ¥ XKH3HB 4 0 0 content.myschool.edu.ru/04/11
Hroro no pazneny 4 0 0

OBIIEE KOJJIMYECTBO YACOB

1O ITPOI'PAMME 34 2 3

YYEBHO-METOJNUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

1. Xwuwmwus, 10 knace/ T'abpuensu O.C., OctpoymoB N.I'., CnankoB C.A., AKITMOHEPHOE 00IIECTBO
«M3parenscTBO «lIpocBenicnne»

2. Xumms, 11 xmace/ TabpuensH O.C., OOmectBo ¢ OrpaHMYEHHOH OTBETCTBEHHOCTHIO
«IPODA»; AkunonepHoe obmecTBo «M3natensctBo «IIpocBemienue»

3. Tlepuoandeckas cuctema xuMuueckux siemeHToB J[.M.MenneneeBa, Tabauia pacCTBOPUMOCTH,
ANEKTPOXUMHUYECKUH Pl HAIPSYKEHUS] METAJUIOB

METOAUYECKHUE MATEPUAJIBI JIUISA YAUTEJIA

1. T'abpuensuO.C. Meroauueckoe nocobue k yueonnky O.C.I'abpuensna u ap. «Xumus. 10 kmacc.
bazogsrii ypoens» / O.C.I'abpuensn, U.I'.Octpoymos, C.A.CnankoB. — M.: IIpocBemenue, 2022.
2. T'abpuensnO.C. Meroauueckoe mnocodoue k yueOHuky O.C.I'abpumensna «Xumus. 11 kmacc.
bazossiii ypoenn» / O.C.I'abpuensn, M.I.Octpoymos, C.A.Crnanko. — M.: IIpocBemenue, 2022.

https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf
HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Enunas xomnekus L{OP: TIpenMeTHast KommeKust « XUMHUS
http://school-collection.edu.ru/collection/chemistry

2. Opra"uyeckas XUMMUSL: AJIEKTPOHHBIN y4eOHHK TUIs cpenHen HIKOJIBI
http://www.chemistry.ssu.samara.ru

3. OTKpBITHINA KOJUIeK: XUMHS http://www.chemistry.ru

4. OCHOBBI XMMUU: 3JIEKTPOHHBIN yueOHUK http://www.hemi.nsu.ru

5. EcrecTBeHHO-Hay4YHBbIE AKCIIEPUMEHTBHI: XUMUSL. Komnexmus Poccuiickoro
obmeobpaszoBarenpHOro moprania http://experiment.edu.ru

[onynsipaas 6uGMMOTEKa XMMUYECKHUX 3JIEMEHTOB http://n-t.ru/ri/ps

Bceepoccuiickas omumnuaga MKOJIBHUKOB 10 XMMHUU http://chem.rusolymp.ru

Caiit «Mup xumum»http://chemistry.narod.ru

Xumust JUis  BCeX: WUIIOCTPUPOBAHHBIE MaTephalibl 1Mo  OOmIel, OpraHuYecKol U
Heopranuyeckoi xumuuhttp://school-sector.relarn.ru/nsm
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