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HHOACHUTEJBHAA 3AIIMCKA

Pabouas nporpamma mo yueOHoMy mpeamery Xumust st odydarommxcs « 10A kmacca »

Ha YpOBHE cpelHero oOmiero oopa3oBanus cocrabieHa Ha ocHoBe PI'OC COO , ®OIT COO
oOyyaromuxcsi , a Takke OPUEHTHPOBAHA Ha LEJIEBBIE IIPUOPHUTETHI JyXOBHO-HPABCTBEHHOI'O
pa3sBUTHs, BOCHUTAHMA M  COLMANM3alMM  oOydarouuxcsi, Cc(HOpMYJIMpPOBAHHBIE B
denepanpHO paboueii mporpaMme BOCITUTAHUSI.
[IporpaMMa 1o XMMHUU Ha YpPOBHE CpeAHEro oOiero odpazoBaHMs pa3paboTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUs (pemepaibHOi 00pa30BaTeIbHONM MPOTPAMMEI CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
obpazoBarensHOoM crapaapre COO, ¢ yuérom KoHuenmmu mpemnomaBaHusi yueOHOTO IpeaMeTra
«Xumus» B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit @enepanum, peain3yromux OCHOBHbIE
oOpa3oBaTesibHbIE MTPOrpaMMbl, 1 OCHOBHBIX MOJOKEHUIN «CTpaTeruu pa3BUTUS BOCIMTAHHS B
Poccutickoit ®eaepannu Ha nepuon 10 2025 rona» (Pacniopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY 110/1IX0/10B K pa3pabOTKe IpOorpaMMbl 0 XMMUH, K OIIPEJIEICHHUIO O0LIel cTpaTerun
00y4YeHHsI, BOCTIUTAHUS M Pa3BUTUSI O0YUAIOMIUXCS CPEICTBAMH YYEOHOTO Mpenmera «XuMHUs
st 10-11 kitaccoB Ha 6a30BOM ypOBHE COCTaBWIM KOHLENTyalbHble nonoxeruss ®I'OC COO o
B3aUMOOOYCIIOBIIEHHOCTH LIeJIeH, COiep KaHus, Pe3yJIbTaTOB 00y4YeHusl U TpeOOBAHUM K YPOBHIO
MIOJTOTOBKH BBIITYCKHHUKOB.

XuMuyeckoe o00pa3oBaHUE, TIOJYy4yaeMOE€ BBITYCKHHMKaMu  0OlIeo0pa3oBaTeabHOM
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILAIOIIMM 3TAallOM PEAM3alUyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LEHHOCTE!, MPUCYIIHUX LIETOCTHON CUCTEME XMMHUYECKOTr0 00pa3oBaHusl. DTH IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJbL, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphl YElIOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/J0pPOBbIO U IMPUPOAHON Cpelie.
Peanuzyercs xummuueckoe oOpa3oBaHHME OOy4arOIIMXCSl HA YPOBHE CpPEIHEro OOIIero
00pa3oBaHus CPEeICTBAMU YUeOHOTO mpeaMeTa «XUMHUsA», COAEP)KaHUE U MOCTPOEHUE KOTOPOro
onpezeNeHbl B MPOrpaMMe MO XUMHHM C y4€TOM creuu(puKd HayKM XUMUHU, €€ 3HAYEHUS B
MO3HAHUM TPHUPOJIBI U B MaTepUAIbHON JKU3HU OOILECTBa, a TakKe C yuéToM OOIMX Lenel u
IOPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMBbI CpeIHEero o0Iuero
oOpasoBanus B Poccuiickoit @enepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UTPaeT 0coOyl0 pojib B COBPEMEHHOMU
UBUJIM3AMH, B CO3/IaHUH HOBOM 0a3bl MaTepHalbHON KyabTypbhl. OHa BHOCUT CBOHM BKJIala B
(bopMHpOBaHUE PAlIMOHATLHOTO HAYYHOTO MBIIIIECHHS, B CO3JaHKE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpY’KaroleM MUpPE KaK O €UHCTBE IPUPO/IbI U YeNloBeKa, KOTopoe (OpMUPYETCs B XUMHUHU Ha
OCHOBE IMOHMMAaHMs BEIIECTBEHHOTO COCTaBa OKPYXAIOIIETO MHUPA, OCO3HAHMSI B3aWMOCBSI3U
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU MPUMEHEHHUSI.

TecHO B3aUMOJIENCTBYS C IPYTUMH €CTECTBEHHBIMU HAYKaMH, XUMUS CTajla HEOThbEMJIEMON
YaCThl0O MUPOBOU KYJbTYphl, HECOOXOAUMBIM YCIIOBHEM YCIEHUIHOTO TPyJAa U KM3HH KaKJIOTO
yieHa oOmectBa. CoBpeMeHHas XHMMHUS Kak HayKa cO3uaTelbHas, Kak HayKa BBICOKHMX
TEXHOJIOTUH HampaBi€Ha Ha pEUIeHHE IJ00aIbHBIX MPOOJEM yCTOMYMBOIO pPa3BUTHSA
YeJI0BEYECTBA — CHIPbEBOM, YJHEPTETUYECKOM, TUIIIEBOM, IKOJIOTUIECKOM OE30MaCHOCTH U OXPaHbI
3/10pPOBBS.



B coorBercTBMM ¢ OONIMMHU IEISIMH W TPUHIUMIIAMH CpeIHero oOmero oOpa3oBaHMs
conepxanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO TOATOTOBKY OOYYaromuXcs, HEOOXOAMMYIO MM s
BBIPAa0OTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEIOCPEICTBEHHO C XMMHUEH.

CocTaBisromMMH TIpeaMeTa «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHnuueckas
xumus» U «O01as 1 HeopraHudecKkasi XUMHEs, OCHOBHBIM KOMITOHEHTOM COJIePIKaHUsI KOTOPBIX
ABIISIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUH M0 HEOPTaHUUECKONW XUMUH (C BKIIOUEHHUEM
3HAHWH U3 001Iel XUMHH ) M OpraHndeckoi XxumMun. @opmMupoBaHue TaHHON CUCTEMBI 3HAHUH MPU
U3y4eHHH TpeaMeTa 00eCreunBacT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOT000pa3usi BELIECTB
Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrtpykTtypa conepxkanus KypcoB — «Opranndeckas xumus» 1 «O011as 1 HeoOpraHuyeckas
XUMUS» c(hOpMHUpPOBaAHA B MPOTpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
y4eOHOTO MaTepuasia M OOYyCJIOBJICHa HCTOPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHUN Ha
ONpEeNEEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHWMHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHMYECKUX COCAMHEHMI, a
TaKk)Ke€ Ha YpOBHE CTEPEOXHMHUYECKUX M DJEKTPOHHBIX IMPEACTABICHHN O CTPOEHUU BEIIECTB.
CeneHusi 00 M3ydaeMblX B Kypce BEIIECTBaX HAlOTCS B PAa3BUTUU — OT YIJIEBOAOPOIOB 10
CJIOKHBIX OMOJIOTMYECKM AKTUBHBIX COCIMHEHHH. B Kypce opraHuyeckoil XUMHU MOJTYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOIO OOIIEro 0o0pa3oBaHUs MEPBOHAYAIBHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KIAaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKOW PEAKIUU.

[Tog HOBBIM yIJIOM 3peHusi B TpeaMmere «XuMus» 0a30BOTO YPOBHS pacCMaTpUBAETCS
W3YYECHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs TEOPETUYECKHH MaTepuan u
dakTonornueckrue CBEACHHs O BEIIECTBAX U XMMHUYECKOHW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO011ass 1 HEOpraHWYECKass XUMUsS» O0YUYaIOIMIUMCS MPETOCTABISIETCS BO3MOKHOCTh OCO3HATH
3HAYCHHE TEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX U METOHOJOTUYECKHUX TO3MIIHH,
IyOKe TMOHSATh HCTOpUYECKoe H3MeHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromeil 1o
OOBSCHSIONIEH U MPOTHO3UPYIOICH.

Enunas cucrema 3HaHUN O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
MPUMEHEHHUH, a TAKKE 0 XUMHUYECKUX PEAKIIHMIX, UX CYITHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaAHUS
JononHsaercss B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu COJAEp)KaHUsS, HMMEIOUUMU
KYJIBTYPOJIOTHYECKU M TPUKIAAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAaHHIO
B3aMMOCBSI3M XUMHUU C JPYTUMH HayKaMH, PacCKphIBalOT €€ poJib B TO3HABATEIbHOW W
MPaKTUYECKOW NEATeTHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHMIO YBAXEHHUS K IPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOoOIeMax, CBSA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIUIO U MPUMEHSTH €€ NJIs TOMOJHEHUSI 3HAHUN, pelIeHus
WHTEJUICKTYAJIbHBIX M DKCIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a7ad. B memom comepxkanue
yueOHOro mpeamMeTra « XUMHUS) TaHHOTO YPOBHS M3y4eHUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4JaromUXCsl MUPOBO33PEHUECKON OCHOBBI JJIsi TIOHUMaHUsT PUIOCOPCKUX UICH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO0 U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUH MyTEM dKCIEPUMEHTA
U pEUICHUS TPOTHBOPEUMI MEXIYy HOBBIMU (aKTaMU M TEOPETUUYECKUMHU TMPEAOCHUTKAMU,
OCO3HAHHME POJM XMMHUHU B PEIICHUH 3KOJOTMYECKHX MpoOJieM, a Takke MmpodiieM cOepekeHust
SHEPreTHYECKUX PECYPCOB, ChIPbsI, CO3JaHHs HOBBIX TEXHOJIOTHI U MaTepUAIOB.



B nutane penienus 3aa4 BOCIUTAHUS, Pa3BUTUS U COLIMATTU3ALNN 00YYaIOIIUXCsl IPUHSTHIC
OpOTPaMMOI 1O XMMHUH TOAXOJbl K OINPEAEICHUIO COJACPXKAaHHUA W TIOCTPOCHHUS NpeaMera
npeaycMaTpuBaoT (OPMHPOBAHNE YHUBEPCATBHBIX YUEOHBIX NEHCTBUH, MMeErImuX 0a3zoBoe
3HaYeHHWE Ui PAa3JIMYHBIX BHUJIOB JEATEIBHOCTH: pelIeHus MpoljeMm, MOUCKa, aHanuu3a u
00paboTkn wuHMOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUS ONbITa MPAKTHUYECKOW U
UCCIIEIOBATEIbCKON AEATEIbHOCTH, 3aHUMAIOIIECH BaYKHOE MECTO B TIO3HAHUHM XUMHUU.

B mpakTuke npenogaBaHusi XMMUHM KaK HAa YPOBHE OCHOBHOTO O0IIEr0 00pa3oBaHMs, TaK U
Ha YpPOBHE CpeHEro 00111ero o0pa3oBaHusl, P OMPEICIICHUN COAePKATEIbHON XapaKTepUCTUKU
Henel W3ydeHHs IpelMeTa HalpaBiIeHHEM IEePBOCTEIIEHHON 3HAUYMMOCTH TPAJUIMOHHO
npu3Haércst (OPMHPOBAHHME OCHOB XHMHMYECKOW HAyKH Kak o00JacTh COBPEMEHHOTO
€CTECTBO3HAHUS, TPAKTUIECKOM AEATEIHHOCTH YeJIOBEKA M KaK OIHOTO U3 KOMIIOHEHTOB MHUPOBOM
KynbTypbl. C METOAMYECKON TOUKH 3PEHHs] TaKOW MOIXOJ K OMpPENeICHHIO Iesield M3ydeHHs
IpeMeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOH TOYKE 3pEHUS TTIAaBHBIMU L EJISAMHU

u3ydeHus npeamMera «Xumus» Ha 6azoBoM ypoBae (10 —11 ki1.) sBusitoTes:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAaHUH KakK Ba)KHEHIIEH coCTaBIsIOLIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JiexkaT KIFOUYEBBIC MOHSITHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMupoBaHHE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHYECKHX PEaKIHid, HEOOXOAUMBIX JUIsS TIPUOOPETCHNUS YMEHH OPHEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBIICHUI, IMEIOIIUX MECTO B MPUPOJE, B MPAKTUUYECKON U
MOBCEHEBHOM KU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAONIOACHUWEM W
OOBSICHEHHEM XUMHUYECKOTO JKCIEPHUMEHTa, COOJIIOJeHHEM NpaBUil 0€30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsny ¢ atuM, comepikarenbHas XapakTepUCTHKaA eJIel U 3a/1a4 M3YYeHUs TpeaMeTa B
porpaMMe 1Mo XUMHUU YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH ITPHOPUTETAMU B
cucTteMe cpeaHero oouiero oopazoBanus. CeroHs B MpenolaBaHUM XUMHUHU B OOJIbIIEH CTEEHU
OTHAETCsl MPEAIOYTEHUE TIPAKTUICCKON KOMITOHEHTE CO/IepIKaHus 00yUICHHUsI, OpPUSHTHPOBAHHOMN
Ha MOJTOTOBKY BBITYCKHHKa OOIIe00pa3oBaTelbHON OpraHHU3alliM, BIAJCIONIEr0o He HabOpoM
3HaHUH, a (PYHKIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHUSIMH AKTUBHOTO
MOJTyYeHUs 3HAHUN U IPUMEHEHHS MX B PEATbHON KU3HU ISl PeIICHUS MPAKTUYECKUX 3a/1a4.

B cBi3M C OTHUM TpH U3YyYSHHH TpeaMera «XUMEs» JIOMHHHPYIOIIEe 3HA4YeHUE
nproOpETaloT TaKKe 3aJa4M, KakK:

e ananTanysd OOYYAIOIIMXCS K YCIOBUSM JTUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHpOBaHHE  HMHTEIJICKTYAIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIILHOMY MPUHATHIO T'PAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIICCTBAMH U UX
MPUMEHEHUEM;

e (GopMHpOBaHHE Y OOYYAIONTUXCS KITIOUEBBIX HABBIKOB (KITFOYEBBIX KOMIICTCHITUH),
UMEIOUINX YHHUBEpPCAIbHOE 3HAUYCHHUE MJIs PA3IUYHBIX BHUJIOB JI€ATEIbHOCTH:
penieHus mpobieM, MOUCKa, aHamu3a 1 00padoTKu HH(pOpMAITUK, HEOOXOAUMBIX IS
nproOpeTEeHNs OMbITA AEATEIbHOCTH, KOTOPAast 3aHUMAeT BaKHOE MECTO B MO3HAHUU
XUMHH, a TaKXKe JUI OLEHKH C MO3UINHA IKOJOTHYECKON 0€30I1acCHOCTH XapakTepa



BJIMSTHUS BEIIECTB U XMMHUYECKHUX MPOILECCOB HAa OPraHU3M YeJIOBeKa U MPUPOTHYIO
cpeay,

® Dpa3BUTHE I[IO3HABATEIBHBIX HWHTEPECOB, MHTEIUICKTYAIbHBIX M  TBOPYECKHX
CHOCOOHOCTEH 00yJaromuUXcs: CIOCOOHOCTH CaMOCTOSATEIIEHO MPUOOPETATh HOBBIC
3HAHUA 110 XUMHH B COOTBETCTBUU C >KU3HEHHBIMHU MOTPEOHOCTSIMU, UCIOIH30BATh
coBpeMeHHble MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJIsl IOMCKa U aHaliu3a y4eOHOUl u
HAYYHO-TIONYJISIPHOW HHPOPMALUU XUMHUECKOTO COJICPIKAHMS;

e (opMupoBaHHE M PaA3BUTHE y OOYYAIOUIMXCS ACCOLUMATHBHOTO U JIOTMYECKOTO
MBIIUICHHSI, HA0JIF01aTeThHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXO/JUMBI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHUU M TPOBEACHUH XMMHUYECKOTO
JKCIIEPUMEHTA;

e BOCIUTaHUE y 00yJaromuxcs yoekIEHHOCTU B TYMaHUCTUYECKOI HAIIPaBICHHOCTH
XUMHUH, €€ BAXKHON pONM B pEUICHUH TJI00albHBIX MPOOIEM pPALHUOHAIBLHOTO
MPUPOIONONB30BAHUS, IMOMOJHEHHSI JHEPreTHUYECKUX PECYpCOB U COXpaHEHUS
NPUPOIHOTO PAaBHOBECHsS, OCO3HAHMA HEOOXOAMMOCTH OEpPEKHOTO OTHOIICHHUS K
IOPUPOZIE W CBOEMY 3/I0POBBIO, a TaKXKe NMPUOOPETEHHS OINbBITa HCIOJIH30BAHUS
MOJTyYEHHBIX 3HAHUH JUIsI IPUHSITHUS TPAMOTHBIX PELICHUI B CUTYallUsX, CBI3aHHBIX
C XUMHUYECKUMU SIBJICHHUSIMH.

Koppekuuonnble 3a1a4u:
dopMupoBaHUE COIMATHLHO-HPABCTBEHHOTO TIOBEICHUS AETEH, 00€CIeUnBaIOIETO
YCIIEIHIHYIO aJlalTallii0 K HOBBIM YCJIOBUSM OOYYEHUS: OCO3HAaHUE U3MEHHBILUXCS
YCIOBUM, COOCTBEHHBIX HEIOCTaTKOB (HEyMeHHe oOlaTbcsi, YMCTBEHHas
NIACCUBHOCTh, HEYMEHHE CTPOUTh MEXKIMYHOCTHBIE OTHOIICHHS), pPa3BUTHE
NOTPeOHOCTH TPEOJIOJIETh WX, Bepa B yCIeX, OCO3HaHWE HEOOXOAMMOCTH
CaMOKOHTpOJsl.  Pa3BuTHEe  JIMYHOCTHBIX  KOMIIOHEHTOB  IO3HaBaTeJIbHOU
JESITEIbHOCTH (aKTUBHOCTB, CaMOCTOSITENIHOCTD, MIPOU3BOJIBHOCTD ),
dopMHpOBaHHE CAMOCTOSTENIFHOCTH, THOKOCTH MbIIUIeHHS. DPopMHpOBaHUE U
3aKpeIuieHue YMEHUH W HaBBIKOB IUIAHUPOBAHUS JESTEIBHOCTH CaMOKOHTPOJIS,
pa3BUTHE YMEHUI BOCHPHUHHMMATh M HCIOJIB30BaTh HMH(OPMAIMIO U3 Pa3HBIX
UCTOYHHKOB B LEJNAX YCIEHNIHOIO OCBOEHUS U OCYUIECTBIEHHUA Yy4eOHO-
MI03HABATENBHOW JEATeNbHOCTH. VIHIUBUAyadbHAass KOPPEKIMS HEIOCTaTKOB B
3aBHCUMOCTH OT aKTYaJIbHOTO YPOBHSI Pa3BUTHS YUAIIUXCS U WX MOTPEOHOCTH B
KOPPEKIIMH UHIUBUAYaTbHBIX OTKIOHEHHUH (HapyIIeHUI) B pa3BUTHH (TIOBTOPEHUE
KJIIOUYEBBIX ACHEKTOB MPOTPaMMBI 1O MPEIMETy, OTpabOTKa OCHOBHBIX YMEHUH U
HaBBIKOB). OXpaHa W YKpEIUIEHHE COMAaTHYECKOTO W TICHXOHEBPOJIOTHYECKOTO
3M0POBBST  peOCHKA:  MPEOyNpexJeHHue  MCUXO(QU3NYECKHX  TMEPerpy3ok,
HMOIMOHANBHBIX  CPBIBOB;  CO3JaHHME KJIMMara JIOTUYECKOro KomdopTa,
o0ecrieyeHne MOJI0KHUTEIbHBIX Pe3yJbTaTOB BO (DPOHTAILHOW M MHIUBHYaTIbHON
pabore ¢ ywamumucs;, ¢usnyeckoe 3akanuBaHue. pazButue CosmaHue
OJIaronpusATHONW COIMANIBHOM Cpefbl, KOTopas 00eCleYrBaeT COOTBETCTBYIOLIEE
BO3pacTy  peOCHKa, CTUMYJSIIMIO €ro  IIO3HABATEIBHOM  JEeSATEIbHOCTH,
KOMMYHHUKATHBHBIX (YHKIIUH peud, aKTUBHOE BO3JACHCTBHE HAa (POPMHUPOBAHUE
OOIIEMHTEIUICKTYAJIbHBIX W OOINENeATeTbHOCTHBIX ~ yMeHUH.  CHUCTEMHBIN
Pa3HOCTOPOHHUIN KOHTPOJIb 32 Pa3BUTHEM YYAIIMXCS C MMOMOIIBIO CIEHUATNCTOB!
KJIACCHBIX PYKOBOJAMTENICH, COIMAJIBHBIX MEAaroroB, McuxoioroB. CouuanbHO-
TPYJOBasi aianTanus ydammxcs (pa3BUTHE 3PUTEIBHOMOTOPHON KOOpAMHAIINH,



TeMIa JCSITeNbHOCTH, (opMHpOBaHUE OOMICTPYIOBBIX, OPTraHU3AIMOHHBIX U
KOHCTPYKTUBHO-TEXHOJOTUYECKUX YMEHUN).
MECTO YYEBHOI'O ITIPEJIMETA «Xumus» B YYUEBHOM IIVIAHE
B y4eOHOM 1u1aHe cpegHero oOmiero oOpa3oBaHus mpeaMeT «XHMHs» 0a30BOr0 ypOBHs
BXOJIUT B COCTaB MPeIMETHON 001acTH «ECTeCTBEHHO-HAYYHBIC MPEAMETHI.
OO1mee 9rco 4acoB, OTBEAEHHBIX I U3YYCHHSI XUMUH, HA 0a30BOM YPOBHE CPEIHETO OOIIETro
obpasoBanusi, cocraniser B 10 kiacce — 34 vaca (1 yac B Hefier0)



COJEPXKXAHHUE YUYEBHOI'O KYPCA
10 KJIACC OPIrAHUYECKAS XUMMUS
TeopeTuvyeckue OCHOBbI OPraHUYeCKON XUMHHU
[IpenMer opraHuYecKOl XMMHM: €€ BOZHHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJYYECHUH

HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe moNOKeHUA. CTpyKTypHble (OPMYNBI OpPraHUYECKUX BellecTB. ['omororus,
n30Mepus. XUMHUUECKas CBS3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[TpencraBnenue o kiaccu(UKAIUKA OPraHUYECKUX BemlecTB. HoMeHKIaTypa opraHm4ecKux
coeMHEeHUH (cucTeMaTu4ecKasi) U TPUBHAJIbHBIC Ha3BAaHUS BaKHEHIIIHX [TPE/ICTaBUTENIECH KI1acCOB
OpPraHUYECKHUX BEIIECTB.

DKCIepUMEHTaIbHbIE METO/Abl M3YUCHHS BEIIECTB U WX MPEBPALICHUN: 03HAKOMIICHUE C
o0Opa3liaMu OpraHM4ecKUX BEIIECTB M MaTepuajiaMyd Ha UX OCHOBE, MOJICIUPOBAHUE MOJIEKYJ
OpraHMYECKUX BEILECTB, HAONIOJCHHE U ONHCAaHHE JEMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBJIeHHUE, OOYTIMBaHUE U TOPEHHE).
Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHUE, TNOMOJOrMYecKMid psa. Meran um 3TaH — mpocTeiiiue
MPEJICTAaBUTENN alIKaHOB: (PU3NUECKHe U XMMUUYECKUE CBOMCTBA (peaKIiK 3aMEeIICHHs U TOPEHHUS ),
HAaxXO0’JICHUE B MIPUPO/JIE, IIOJYYCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH Psii. DTHICH U MPOMWIEH — MPOCTEeHINe
MPEJICTAaBUTEIIA AJIKCHOB: (DM3MYECKHE W XUMHYECKHE CBOWCTBAa (peakiuul THAPUPOBAHUS,
raJIoreHUPOBAHMUS, THAPATALIMH, OKUCIICHUS U TIOJMMEPHU3alliN ), OTYyYeHHE U TPUMEHEHUE.

Ankannensl: Oyranuen-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoMcTBa (peakuus nmoaumepusainun). [lonydenrne CHHTETHUECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKHH psf. AlETUIEH —
MPOCTEHIINI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (PU3NUYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATAIINH, TOPEHHS ), TOy4YeHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (PU3MUECKUE U XUMUYECKHE CBOWMCTBa (peaxiuu
TraJOTEHUPOBAHUSI M HUTPOBAHMS), TOJYYCHHE U TMPUMEHEHHE. T071yo1: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOYUEHUE U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHdeckas CBsA3b MEXIy YIVIEBOJOPOJAMHU,
MPUHAJISKALNTIMHU K Pa3IMYHBIM KJIaccaMm.

[IpupoaHble UCTOYHHUKHU YTIAEBOAOPOAOB. [IpupoaHbIif Ta3 W MOMyTHBIE HEPTSHBIE Ta3bl.
Hedts u e€ npoucxoxnenue. CriocoOsl mepepaboTKu He(TU: TeperoHka, KpeKUHT (TEPMUYECKUH,
KartaquThuueckuit), mmponu3. I[Ipoayktel mepepaboTku HedTH, UX NpPUMEHEHHE B
MIPOMBINIUICHHOCTH U B ObITY. KaMEeHHBIN yTOIb M IPOIYKTHI €T0 MepepadoTKH.

DKCIepuMEeHTaIbHbIE METOAbl M3YYCHHS BEIIECTB M WX MPEBPAIEHUN: 03HAKOMIICHUE C
oOpa3iiaMu TiIacTMacc, KayaykoB U pe3uHbl, KOJUIeKuu «HedTb» u «YTomby», MoIeIupoBaHUE
MOJIEKYJI YTJIEBOJOPOJOB M TaJOT€HONPOU3BOIHBIX, IPOBEICHHWE MPAKTUYECKOW pPabOTHI:
MOJTYYCHHUE ITHJICHA U U3YYCHHUE €T0 CBOMCTB.

Pacuérnrie 3amaun.

Bolunicnenuss Mo ypaBHEHHIO XUMHYECKOW peakmuu (Macchl, 00BbEMa, KOIUYECTBa
MCXOJIHOT'O BEIIECTBA WIIM IPOAYKTA PEAKIIMH MO U3BECTHBIM Macce, 00bEMY, KOIMUECTBY OJTHOTO
13 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIUH).

Kuciopoacoaep:kamme opranudeckue coelMHeHUs

[IpenenpHbIC OJHOATOMHBEIC CHOUPTHI. METaHOJN M 3TaHON: CTpPOCHUE, (U3MUYECKHue u
XMMUYECKHE CBOMCTBA (pEaklMH C aKTUBHBIMU METAJJIaMH, TaJIOr€HOBOJOPOJAMHU, TOPEHHUE),
npuMeHeHne. BonopoaHbie CBA3M MEXy MOJIEKYJIaMH COIUPTOB. J[elicTBME METaHOJa U 3TaHOIa
Ha OpraHu3M YeJIOBEKa.




MHoroaTomMHble CHHMPTBL. OTUICHIVIMKONb W TJHULEPUH: CTpPOeHHe, (U3NYECKHE U
XUMHUYECKHE CBOMCTBA (B3aMMOIECHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOrOaTOMHbIE CcHUpPTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riauuepUHa U
STUJICHTJIUKOJISL.

DeHoul: cTpoeHNe MOJIEKYIbl, (PU3UYECKHe U XMMUYeCKHe CBOMCTBA. TOKCHYHOCTD (heHoa.
[Tpumenenue penona.

Anblerunpl M kemoHwvl. DopManbIeruj, aueTaubAeTHA: CTpoeHue, (usnueckue u
XMMHUYECKHE CBOMCTBa (pEeakLUMU OKMCIEHHS U BOCCTAaHOBJICHMs, KAayeCTBEHHBIE DPEaKLUN),
HOJIy4EeHUE U IPUMEHEHHE.

OIHOOCHOBHBIE MTPE/IeNIbHBIE KAPOOHOBBIE KUCIIOTHI.

MypaBbHHAsI U YKCYCHAsi KUCJIOTBI: CTPOCHUE, (PU3UUECKUE M XUMUYECKUE CBOWCTBA (CBOMCTBA,
oO1ue 71 Kjlacca KUCIIOT, peaklus 3Tepudukanum), noiaydeHue u npuMmeHenue. CtTeapuHoBas U
OJICMHOBAs KMCJIOThI KaK IIPEJCTaBUTEIIN BBICIINX KAPOOHOBBIX KUCIIOT. MblIa KaK COJIM BBICIIMX
KapOOHOBBIX KUCIIOT, MX MOIOIIEE JACHCTBHE.

CrnoxHnble YGUPHl KaK MPOU3BOJAHBIE KaPOOHOBBIX KHUCIOT. [ MAPOIHN3 CIOXKHBIX 3()UPOB.
XKupsl. 'maponus xupos. IIlpumenenue xupoB. bruonoruyeckas posib KUPOB.

YrieBojbl: cocTaB, KJIacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapuibl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (PU3MUECKUE U XUMUYECKUE
cBoiicTBa (B3aumoseicTBue ¢ ruipokcuaoM meau(ll), okucienue aMMuauHbIM pacCTBOPOM OKCHJIA
cepebpa(l), BoccraHoBIEHHE, OpOKEHHUE TIIIOKO3bI), HAXOXKJICHHE B TMPUPOJE, NPUMEHEHHUE,
6uonornyeckas poib. PoTocuntes. PpyKTO3a KaK H30MEpP IITHOKO3bI.

Kpaxman u nemntosioza Kak npupojaHble noaumepbl. CTpoeHne Kpaxmaia U LEJUII0JI03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJIu3, KaYeCTBEHHAs PeaKkus C HOJ0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKMcIeHHE 3TaHosa okcuaoM Mmenu(ll)), MHOroaToMHbIX
CHUpPTOB (B3auMojeWcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcuiom menu(ll), B3aumozeiicTeue kpaxmana
C MO/IOM), TIPOBEJIEHHE MTPAKTUYECKON pabOThI: CBOMCTBA pACTBOPA YKCYCHOW KUCIIOTHI.

Pacuérnrie 3amaun.

Bolunicnenuss Mo ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBa
HCXOJIHOTO BEIIECTBA WIIM MPOJIYKTa PEaKILMH [0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WIN IPOJYKTOB PEAKIUN).

A3oTcoepikaniyue opraHu4ecKue coeJUHeHHusI.

AMHHOKHCIOTHI Kak aM(OTepHbIE OpraHudeckue coeuuenus. dru3nueckrue 1 XuMHYECKHe
CBOWCTBA AaMHUHOKMCIOT (Ha NpuUMepe TIIUIMHA). buojorumueckoe 3Hau€HHE aMHHOKHUCIIOT.
Ilentuabr.

benky kak nmpupoaHble BBICOKOMOJEKYIspHbIE coequHeHus. [lepBuuHas, BTopuyHas u
TpeTU4yHasi CTpPyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEIKOB: TUAPONIN3, JeHATypalus,
Ka4eCTBEHHBIE pEaKIIui Ha OeJKH.

DKcrepUMeHTalbHbIE METOJbl M3YYEHHUsl BEUIECTB M MX IpeBpalleHuil: HalOJrofeHue u
ONKMCAaHNUE JAEMOHCTPALIMOHHBIX OMNBITOB: JEHaTypalusi OEIKOB MpH HarpeBaHUHU, I[BETHHIE
peakiuu OEIKOB.

BbicoKkoOMO/IEeKYJISIPHBIE COEINHEHHUS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCIUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIEKyJspHass Macca. OCHOBHbIE
METO/bI CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCUHEHUN — IIOJIMMEPU3ALUS U IIOJTUKOHICHCALUs.




OKCIEpUMEHTAJIBHBIE METOJbI M3Y4YCHHs BEUICCTB M MX IPEBPAILCHUN: O3HAKOMIICHHUE C
o0Opa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHSITUM, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBHBIX IIPEMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1e ecTecTBEHHO-HAy4YHbIC IOHATHS: SIBIEHHE, HAy4yHbI (akT, TUIOTe3a, 3aKoH,
TEOpHsI, aHaIM3, CHUHTE3, KIACCU(pHUKAIMI, MEPUOJAUYHOCTh, HAONIOJCHHE, HW3MEPEHUeE,
JKCIIEPUMEHT, MOJICIUPOBAHUE.

®usnka: MaTepusi, HEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3MUECKHE BEJIMYMHBI U €JMHULIBI UX
U3MEpEHMUS.

Bbuonorus: kinerka, opranusM, Ouocdepa, oOMeH BelIECTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OCIKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE IOPO/Ib, ITOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorust: NUIIeBbIE MPOIYKThl, OCHOBBI PAl[MOHAJIBLHOTO UTAHMSI, MOIOILIME CPEACTBA,
JIEKapCTBEHHBIE M1 KOCMETHUUYECKHE ITPENapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITIPOI'PAMMBI 110 XUMHUHU HA BA3OBOM
YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATBI
®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOCHUSA OOYUYarOIIMMUCS
IpoTpaMM CpPEAHEro o0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM s pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IIPOrpaMM CpeHETo 00I11er0 00pa30BaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBIA MOIXO/I.

B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
Pe3yJIbTaTOB OCBOEHUS MpeAMETa «XUMUS» Ha YPOBHE CPETHETO 001IEro 00pa30BaHus BbIIEIIECHBI
CJIEIYIOIINE COCTABIISAOILNE:

e OCO3HaHME OOYyYalOIUMHCS POCCHUMCKOM TIpakJaHCKOW MJIEHTHUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIIPEIETICHUIO;

e HaJgM4Me MOTHUBAIMU K 00Y4YEHHUIO;

e [IeJICHANpPABICHHOE pPa3BUTUE BHYTPEHHUX YOEXKIEHUN JHMYHOCTH Ha OCHOBE
KJIFOYEBBIX [IEHHOCTEN M HCTOPUUYECKUX TpaAuLIuili 0a30BON HAYKU XMMUHU;

® TOTOBHOCTb M CIIOCOOHOCTh OOY4YaIOUIMXCS PYKOBOJCTBOBAaTbCSI B CBOEH
JESTEIbHOCTH LEHHOCTHO-CMBICJIIOBBIMM YCTAaHOBKaMH, MPUCYIIMMU LEIOCTHON
cUCTeME XUMHUECKOro 00pa3oBaHus;

e HaIWYHME MPABOCO3HAHMS HKOJOTHUECKOW KYJIbTYPHI U CIIOCOOHOCTH CTaBUTh LIENIH
U CTPOUTD KU3HEHHBIE MJIaHbI.

JIMYHOCTHBIE PE3YNIbTAaTHl OCBOCHUS MpeIMeTa « X UMHSI» TOCTUTAIOTCS B €IMHCTBE YUeOHOM
U BOCIUTATEIbHOW NEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMHU, COIIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IEHHOCTAMU W HJeajJaMHU POCCHUICKOrO TI'pa)<IaHCKOTO OOIEeCTBa,
IPUHATHIMU B OOLIECTBE HOPMaMH M TMpaBUJIaMH TOBEICHHS, CIIOCOOCTBYIOIIMMU Ipoleccam
CaMOIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH O0YUaIOIIUXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMUPOBAHHOCTH
OTIbITA IT03HABATEIBHON U PAKTUYECKOH JESITEIbHOCTH 00YUAIOLIMXCS MO peaTu3aliiy PUHITHIX
B 00LIIECTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIUTAHMS:

— 0CO3HaHMA 00YYarOIMMUCS CBOMX KOHCTUTYLIMOHHBIX ITpaB U 0053aHHOCTEH,
YBa)XEHHUsI K 3aKOHY U IPaBONOPAIKY;

— MPEACTaBJICHMS O COLUAIbHBIX HOPMAX U MPABUJIAX MEXINYHOCTHBIX OTHOIIECHUN
B KOJJIEKTHBE;



TOTOBHOCTU K COBMECTHON TBOPYECKOM NEATEILHOCTH NP CO3JaHUM YUEOHBIX
MIPOEKTOB, PEIICHUH YUYSOHBIX M MO3HABATEIBHBIX 33124, BHITIOJTHEHUN
XUMHYECKHUX IKCIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JTOTUKY U apTyMEHTBI
JIPYTUX IPU aHAIKU3€ PA3IMYHbBIX BUJIOB YUEOHOM 1S TEIbHOCTH;

2) NIaTPMOTHYECKOT0 BOCIIUTAHMS !

LIEHHOCTHOT'O OTHOILEHUS K NCTOPUYECKOMY M HAyYHOMY HACJIEJUIO OTEYECTBEHHON
XUMUU;

YBaKEHHUsI K IIpoLecCy TBOpYECTBA B O0JACTM TEOPUU U  IPAKTUYECKOTIO
IIPUMEHEHUs XMMHUHU, OCO3HAHUs TOTO, YTO IOCTH)KCHMS HAYKM €CThb PE3yJIbTaT
JUINTENIbHBIX ~ HAOMIOJACHUH, KPOINOTIMBBIX  AKCHEPUMEHTANbHBIX  ITOMCKOB,
IIOCTOSIHHOTO TPYy/1a YYEHBIX U IIPAKTUKOB;

UHTEpeca U I03HABATEIbHBIX MOTHBOB B IIOJIYYCHUU M IOCIECAYIOLIEM aHAIN3E
UH(POPMALIUH O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HpaBCTBeHHOFO CO3HaHUA, OTUYCCKOI'O ITIOBCACHUA,

CIIOCOOHOCTH OILIEHUBATh CUTYAIlMH, CBSA3aHHbBIE C XUMHUUECKUMU SIBIICHUSIMU, U TPUHUMATH
OCO3HAHHBIC pGIHGHI/IFI, OpI/IeHTI/Ip}IﬂCI) Ha MOpaJII)HO-HpaBCTBeHHI)Ie HOpMBI U OIC€HHOCTH,

TOTOBHOCTH OIICHMBAaTh CBOE MOBEICHHE U MOCTYNKH CBOMX TOBApHUINEH C MO3UIUN
HpaBCTBeHHBIX nu HpaBOBI)IX HOpM 1 OCO3HAHHUC HOCJIGI[CTBI/If/'I 9TUX HOCTYHKOB;

4) dopMupoBaHus KyJbTYPbI 310POBbS:

MOHMMAaHHS IEHHOCTEH 310poBOro U 0e30macHoro oopasza KU3HH, HE0OXO0AUMOCTH
OTBETCTBEHHOTO OTHOILEHHSI K COOCTBEHHOMY (HU3MYECKOMY M IICHUXUYECKOMY
3/10pOBBIO;

coOyo/ieHnst TMpaBuJl  0€30MacHOrO OOpalleHus C BeleCTBaMU B OBITY,
IIOBCEHEBHOM KU3HHU U B TPYJIOBOH JEATEIBHOCTH;

NOHUMAaHMs LIEHHOCTH NPaBWJI MHIUBUAYAJIbHOTO U KOJUIEKTUBHOIO 0O€3011aCHOTO
MOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAHMs TMOCJIEJICTBUM W HENpHUATHS BPEOHBIX MpUBbIUEK (YHOTpeOsieHus
AJIKOT0JIs1, HAPKOTUKOB, KypeHus);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHKATHBHOW KOMIIETCHTHOCTH B Y4€OHO-HUCCIICIOBATEIILCKON eI TETLHOCTH,
0OIIECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTHX BUAAX JACSITENbHOCTH;

YCTAaHOBKM Ha aKTHUBHOC Yy4YaCTUC B PCIICHHU IMPAKTHYCCKUX 3aJaqd COIII/IEU'II)HOI\/JI
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, MIKOJIbI);

WHTEpeca K MPaKTHIECKOMY U3YICHHIO TPO(ECCHit pa3IMyHOro pojia, B TOM YHCIIE
HAa OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHHUM 110 XUMUH;

YBAKEHUS K TPYAY, JIOASM TpyAa U pe3yiabTaraM TPYJAOBOH AEATEIbHOCTH;
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MHIUBUIAYaTbHOW TPACKTOPUU OOpa30BaHMS,
Oynymieir mpodeccnn U peam3anui COOCTBEHHBIX KM3HEHHBIX TUIAHOB C yUETOM
JUYHOCTHBIX HHTEPECOB, CIMOCOOHOCTEH K XUMHUHM, MHTEPECOB U MOTpeOHOCTe
00111eCTBa;

6) 3K0JI0TrMYEeCKOT0 BOCTIUTAHUS:

SKOJIOTUYECKH IIe7IeCO00pPa3HOr0 OTHOIIEHUS K TMPUPOJe, KaK HCTOYHUKY
CyILIECTBOBaHUS KU3HU Ha 3eMIIE;

IIOHUMAaHUsA ra100ajIbHOTO XapakTepa OKOJIOTMYCCKHX np06neM, BIIMSTHUSA
HKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIBHON CPEJIbl;
OCO3HAaHHSA HEOOXOIMMOCTH HCIOJIb30BAHUSA JTOCTHUKEHUM XUMUU IJISl PELICHUS
BOIIPOCOB PAllMOHAIBLHOTO MPUPOIOTIOIH30BAHNUS;

AKTUBHOTO HEMPUATHS ACHCTBUHN, MPUHOCAIIMX BpEI OKPYKAIOIIEH MpUPOTHON
cpeac, yMCHHA NPOTHO3UPOBATH H€6J13.FOHpI/I$ITHbIe 3KOJIOTHYCCKHUE MOCICACTBUA
MPEANPUHUMAEMBIX AEHCTBUI U IPEAOTBpAIATh UX;



—  HaJU4us pa3BUTOrO SKOJIOTMYECKOTO MBIIIIEHHUS, 9KOJIOTHYECKON KYJIbTYPBbI, OIbITa
JIeATEIbHOCTH SKOJIOTUYECKON HANpPaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS UMHU
B TI03HABATEJIbHON, KOMMYHUKATUBHOW M COIMAIIBHOW MPAKTHKE, CIIOCOOHOCTH U
YMEHUS aKTHBHO MIPOTUBOCTOSTH UICOJIOTHN XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

- ¢c(hOpMHUPOBAHHOCTH MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU M OOIIECTBEHHON MTPAKTHUKH;

— TIOHWMAaHHS CIeNU(UKH XUMHUH KaK HAyKH, OCO3HAHHS €€ poiu B (popMHUpOBAHUU
PaIMOHAIPHOTO HAYYHOTI'O MBIILICHUS, CO3JaHUH LEIOCTHOTO MPEACTaBICHUS 00
OKPY>KaI0IlleM MUPE KaK O €IMHCTBE MPUPO/Ibl U YETOBEKA, B TO3HAHUU IPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHruH Mpo0IeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

—  y0exIEHHOCTH B 0CO00 3HAYMMOCTH XUMUH ISl COBPEMEHHOM IUBUIIN3AIUU: B €€
TYMaHHUCTUYECKOW HAMpaBICHHOCTH W BAaXKHOM pPOJM B CO3JIaHUM HOBOM 0a3bl
MaTepHaIbHOU KYJIBTYPBI, PEIICHUH TJIO0ATBHBIX MPOOJIEM YCTOMYUBOTO PA3BUTHS
YeJIOBEYECTBA — CBHIPHEBOM, HHEPreTUYECKOM, MHUIIEBOH U IKOJOTHMYECKOH
0€30MMacHOCTH, B Pa3BUTHUN MEAMIIMHBI, 00CCIICUCHUH YCIOBHI YCIICITHOTO TPYyIa U
9KOJIOTUYECKH KOM(MOPTHON KU3HH KaXKJIO0TO YjeHa OOIIECTBA;

—  €CTECTBEHHO-HAYYHOW TPaMOTHOCTHU: MOHMMAHHS CYIIHOCTH METOJOB MO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIb30BATh MOTy4aeMbIe
3HAHUS 17151 aHAJIW3a U OOBSICHEHUS SIBIICHUM OKPY>KAIOIIET0 MUPa U TPOUCXOJISIIIINX
B HEM U3MEHEHUH, YMEHHUsI JIeNIaTh 000CHOBAHHBIE 3aKITIOYCHHS HA OCHOBE HAYYHBIX
(aKTOB M UMEIOIIUXCSI TAHHBIX C LEJBIO MOTYyYEHHUS TOCTOBEPHBIX BHIBOJIOB;

— CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS JUIS PEIICHUS
po0JIeM B pealIbHBIX )KU3HEHHBIX CUTYAIUAX;

— HHTepeca K MO3HAHUIO U UCCIIEI0BATENIbCKON 1eATeIbHOCTH;

— TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY 00PAa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY MOJIYY€HHIO HOBBIX 3HAHUH 110 XUMUH B COOTBETCTBUH C )KU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K 0COOGHHOCTSIM TPyZa B Pa3IMUHBIX cepax mpodeccnoHalbHOM JesITeNbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATDBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpenmera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauUMMBbIe 75 (HOPMHUPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKAUCHUTUTMHAPHBIC
(MexXmpeaMeTHbIe) O0IIeHAyYHbIE TTOHITHS, OTPAXKAIOIIUE 1EJTOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUsl, SIBICHHUE, MPOIECC, CUCTEMA, HAYYHBIA (DAKT, TPHUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUSs, HCCIIEI0BaHUE, HAOMIOICHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEPCATbHBIC yaeOHbIe JeHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHEIE,
perynatuBHbIe), oOecreunBaromue (opmupoBaHue (QYHKIIMOHATBHOW TPAMOTHOCTH H
COIMATFHOM KOMIIETEHITUH 00 YyJarOIINXCs;

CIIOCOOHOCTh ~ OOYYaIOIIUXCSl  HCIOJb30BaTh  OCBOCHHBIE — MEXIAMCIUILTMHAPHBIC,
MHPOBO33PECHUYECKHE 3HAHWUS W YHUBEpPCAJIbHBbIC Yy4eOHBIC JEHCTBHS B ITIO3HABATEILHOW U
COIIMAIbHOM MPAKTHKE.

MeranpeaMeTHbIE PE3YJbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yUE€OHBIMHU
MO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JIEUCTBUSMU.

OBjaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMY /IEHiCTBUSIMH

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSTEIIbHO (OPMYIHPOBAaTh W aKTyaJM3UpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeAeNsaTh LENU JEATeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HUX JTOCTHIKEHHS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C MOCTABICHHBIMU LIEJISIMHU;



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapaKTepHble NPU3HAKK TMOHATHUH W yCTaHaBIMBaTb HUX B3alMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOLIUE MTOHITUSA AJIs1 OObSCHEHUsSI OT/IEJIbHBIX (PaKTOB U SIBJIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUH BEIIECTB M XUMUUECKUX PEAKIIN;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMUECKHUE PACCYXACHUSI (MIHIYKTUBHBIE, IEAYKTUBHBIE, TI0 AHAJIOTUH ), BBIABIIATH
3aKOHOMEPHOCTH U IIPOTHBOPEUMS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYJIUPOBATh BBIBOBI U
3aKJIF0YEHUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3YeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OopMyna, YypaBHEHHE XHMHYECKOM peakuud — NpU peleHUH Y4eOHbIX
[I03HABATEJIbHBIX U IPAKTUUECKUX 3a/a4, IPUMEHSTh Ha3BaHHbBIE MO/IETIbHBIE IPECTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METO/JI0B HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUM;

¢opMynupoBaTh LEAM M 3aJayd  MCCIEAOBAHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO c(hOpMyJIMPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MTPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIAJICTh HABBIKAMHM CAMOCTOSITEJILHOI'O IUIAHUPOBAHHUS M IPOBEACHHUS YUYEHHYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0aTh 32 XOJIOM IPOIECcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATH OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

IpUOOpeTaTh ONBIT YYEHUYECKOM HCCIIEeI0BAaTEIbCKOW U IMPOEKTHOM JesATEIbHOCTH,
OPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBAThCA B pA3IUYHBIX HCTOYHMKAaX HHGpopManuu (HAy4HO-TIOMYJSpHas
JaUTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHAIM3UPOBATh HHPOPMALIUIO PA3IMYHBIX BUI0B U (DOPM MpeACTaBIEHUS, KpUTHUECKH OLIEHUBATh
€€ I0CTOBEPHOCTb U HENPOTUBOPEUYNBOCTH;

dbopMynupoBaTh 3ampockl U NPUMEHATH pa3jIMuHble METOAbl IpPU IOUCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

pUOOpPETaTh OMBIT MCHOJB30BaHUSA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANIbHYIO (hOopMy IpencTaBieHuss HHGopMaluu (CXeMbl,
rpaduKy, TuarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4YHBIA S3bIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopMaLuell: MPUMEHSATh MEXIpeIMeTHble ((pU3MUEeCKue W MaTreMaTW4yecKue) 3HaKu |
CUMBOJIBI, popMyIIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsgiaieHHe YHUBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYIIECTBY 0OCYKAaeMOM TeMbl B XO/€ AMAJIOra W/WINA JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIOJHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYNIaTh C IMpE3EHTAIMeil pe3yabTaToOB MO3HABATEIbHOM AESITEIBbHOCTH, MOJY4YEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XHMHUYECKOTO
9KCHEPUMEHTa, MNPAKTUYECKOH paboThl IO MCCIEIOBAHUIO CBOWCTB H3Yy4aeMbIX BEILECTB,
peanu3alu y4eOHOro mpoekTa U (OpMYIMPOBATH BBIBOJBI IO pPE3YJIbTaTaM IMPOBEAEHHBIX
UCCIICIOBAaHUM ITyTEM COTIaCOBaHMsI TO3ULMHA B X0/1€ 00CYXI€HUS U 00MEHAa MHEHHSIMH.

OgiaieHHe YHHBEPCAJbLHBIMHU PeryISTHBHBIMH J1CHCTBUSIMU:



CaMOCTOSITENIbHO TJIAHUPOBaTh U OCYIIECTBISTH CBOIO IMO3HABATENbHYIO ACSTEIBHOCTD,
ompezenss €€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpPEe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM Y4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BEIOMpaTh HanOomee YP(HEKTUBHBIN CIIOCOO WX PEIICHUs C Y4ETOM TMOJYUYCeHUs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLUX;

OCYIIECTBIISITH CAMOKOHTPOJIIb CBOEH JACSITEILHOCTH HA OCHOBE CAaMOAHAIM3a U CAMOOIEHKH.

MNPEAMETHBIE PE3YJBTATBI 10 KJIACC

[TpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «OpraHudeckass XUMHUsD OTPAKAIOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN O XMMHUYECKOI COCTABIISIIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJIU XUMHH B TIO3HAHWUU SIBJICHUW TPUPOJIBI, B (OPMUPOBAHUU MBIILICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIUMOHAJIHHOW TPAMOTHOCTH, HEOOXOMUMOW Ui pelIeHUs
MPAKTUYECKUX 3a7ad W IKOJOTHMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOHOI cpefe;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
ANEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIH O00BEM, YITICPOAHBIH  CKEJIET,
GyHKIIMOHATBHAS TPYIIA, paguKan, H30MEpHs, W30MEPbl, TOMOJIOTHYECKUN pPsij, TOMOJIOTH,
YIIEBOIOPOAbI, KHCIOPOA M a30TCOJEpKallie COCTUHEHUSI, MOHOMED, MOJIUMEDP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COSIMHEHNUS); TEOPUHU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHHUECKUX
BemectB A. M. bytiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH SI3bIK XUMHUHU; MHPOBO33PCHUCCKHE 3HAHWS, JIS)KAIIUE B OCHOBE MMOHUMAHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OyYeHUHU 1 0€30MaCHOM UCIOIB30BaHUHU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAaKTHYECKOH JISATEITPHOCTH YeIOBEKa,

c(OpMHUPOBAHHOCTh YMEHUH BBISBJIATH XapaKTepPHBIC MPU3HAKU TIOHATHH, YCTAHABINBATH
UX B3aUMOCBSI3b, UCTIOJIH30BaTh COOTBETCTBYIOIIUE MOHATHUS ITPU OMHCAHUU COCTaBa, CTPOSHUS U
MPEeBpaIeHUI OPraHUYECKIX COCTUHEHUI;

c(OpPMHUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIUKY JUJISI COCTABIICHUS
MOJICKYJISIPHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTOU, COKpaNIEHHON) (GOpMyIT OpraHMYECKHX BEIIECTB
U ypaBHEHUH XMMHUYECKHX pEaKlWi, U3rOTaBIMBAaTh MOJEIU MOJIEKYJ] OPTaHMYECKUX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUI YCTAHABIMBAThH MPUHAIIICHKHOCTh H3yYECHHBIX OPTaHUYECKUX
BEIIECTB TI0 HMX COCTaBY W CTPOSHHUIO K ONpeAcH€HHOMY KIAcCy/TpylIe COCTUHEHUN
(YrmeBomopobl, KHCIOPOA H  a30TCOAEpKAIIME COCIUHEHHUS, BBICOKOMOIICKYISIPHBIC
COeMHEHUs), JaBaTh MM Ha3BaHus Mo cuctemarnueckoil Homenknatype (IUPAC), a takxke
MPUBOJIUTh TPUBUAIBHBIC HA3BaHWS OTACIHHBIX OPTraHUYECKHX BEIISCTB (ITHIICH, MPOIIHIICH,
aleTHJICH, STWICHIJIMKOJb, TIHUIEPHH, (EHON, (OpMalbJCTHI, aleTaabJCeTH, MypaBbHHAsS
KHCIIOTA, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTEAPUHOBAsI KHUCIOTA, TIIOK03a, GPYKTO3a,
Kpaxmall, [eJUTF0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHSI OINPEACIATh BHJbI XHUMHUYECKON CBS3M B OPraHUYECKHX
COEIMHEHUX (O/IMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHsI TPUMEHSATH TMOJOXKEHHUS TEOPUU CTPOSHUS OpPraHMYEeCKHX
BemecTB A. M. bytiepoBa st 00bsSICHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepH30BaTb COCTaB, CTPOCHHE, (QHU3NYECKHE U
XUMHUYECKHE CBOWCTBA TUIMMYHBIX MPECTABUTENCH PAa3TMYHBIX KIACCOB OPraHUYECKHUX BEIIECTB
(MeraH, 3TaH, ASTWICH, NPONWICH, aleTwieH, OyraaweH-1,3, mermnOyraauen-1,3, OeHsodn,
METaHOJ, dTAaHOJ, YTHJICHTIUKOIb, TIUIEPUH, (EHON, alleTalbJIeTul, MypaBbUHAsS U YKCYCHAs



KHUCTIOTBI, TJIOKO3a, Kpaxmall, IeIUI003a, aMHUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIYy HUMH YPaBHEHUSMU COOTBETCTBYIOLIMX XUMHUYECKHUX DPEAKIHUH C
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(HedTh, MPUPOMHBIA Ta3, Yrojib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOe NPHUMEHEHUE
IPOJYKTOB EPepadOTKH;

c(OPMUPOBAHHOCTh YMEHHUW TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA MM MPOAYKTa PEaKIIUu 110 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WA MIPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHH BJIaJIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUSI, WCIOJb3yeMbIX B XHMHUM TPU HM3YYCHUHM BEHIECTB U XHUMHUYECKUX SIBJICHUU
(HaOnrofieHue, UW3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PELICHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMECHHU COOIONATH MpaBHiia MOJb30BAHUS XUMUYCCKOW TIOCYION U
n1abopaTopHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUU IIJIAHUPOBATh M BBIMOJHATh XUMHUYECKUNW SKCIEPUMEHT
(mpeBpallleHusl OPraHUYECKUX BELECTB IPU HAarpeBaHUU, NOJYyYEHUE ATHIEHA U HU3YYEHHUE €ro
CBOICTB, KAUECTBEHHBIE PEAKIINN OPraHUYECKUX BEIIECTB, IEHATYypallys OeKOB PU HarpeBaHUH,
[[BETHBIE peaklliuy OEJIKOB) B COOTBETCTBUU C MPABUIIAMH TEXHUKH 0€30M1aCHOCTHU MPU 00paIleHun
C BEILIECTBAaMH U JIa0OpaTOpPHBIM 00OPYJOBaHHMEM, INPEACTABIATH PE3YJIbTaThl XMMHUYECKOTO
JKCIIepUMEHTa B (hopMe 3amucH YpaBHEHHMH COOTBETCTBYIOIIMX pEakUUi U (popmynupoBaTh
BBIBO/Ibl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HWH(OpMAIIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanyu, UHTEepHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHHUH COOJIOJIaTh MpaBUia HKOJOTMYECKH IIeJ1eCO00pa3HOro
NOBEJICHUS B OBITY M TPYIOBOH JEATENBHOCTH B LENSIX COXPAaHEHHS CBOErO 3/I0POBbI U
OKpY’Kalolllel MPUPOHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA JKUBBIE OPraHU3MBbI
OnpeAeNéHHBIX OpraHMYeCKUX BeELIeCTB, MOHMMAas cMbicn mnokaszarens [1/IK, mosicHaTs Ha
npuMepax crnocoObl YMEHBUIEHHS] M MPEJOTBPAIICHUs UX BPEJHOrO BO3JIEHCTBUS HAa OpraHU3M
4eJI0BEKa;

JUIsE 0OYYarOIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMU 3J0POBbs: YMEHHE MPUMEHSTH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHMUIA;



TEMATHYECKOE IIVIAHUPOBAHUE

10 KJIACC

KoanuecTBO 4yacoB DJIeKTPOHHBIE
. (uudposbie)
Ne n/m Haumenosanue pa3aejoB  TeM MPOrpaMMbI Beero Ko(;npommme l'[pﬁaKaneche 06pazoBaTeILHbIe
padoThI padoThI pecypebi
Pasnes 1. TeopeTnueckue 0CHOBBI OPraHUYeCKOH XUMHUH
[Ipeamer opranmdeckoii xumuu. Teopus
11 CTPOEHUS OPraHUIECKUX COeNNHEHMME A. M. 3 1 http://college.ru/himiya/
Bytaeposa
Hroro mo paznemy 3
Pasnes 2. YrieBonopoanl
2.1 [penenbHbIC YrIIEBOAOPOIbI — aJKaHBI 2 http://college.ru/himiya/
29 HenpenenbHbie yriieBoJOPOAbI: aJKeHEI, 6 1 http:/icollege.ru/himiya/
JIKaJUEHBI, AJIKUHbI
2.3 ApoMaTH4ecKue yrieBoI0pOIbl 2 http://college.ru/himiya/
24 [IpupoaHbIe UCTOYHUKH YTIIEBOJIOPOIOB U HX 3 http://college.ru/himiya/
nepepaboTka
HUroro mo paznemy 13
Pazpnen 3. Kuciopoaconep:xaniue opranu4eckme coeuHeHust
3.1 Criuptsl. eHon 3 http://college.ru/himiya/
32 Anbnerunbl. KapooHoBbie KUCIIOTHI. CIIOKHBIC v 1 http://college.ru/himiya/
3¢upsl
3.3 VYraeBoasl 3 2 http://college.ru/himiya/
Wroro no pazneny 13
Pasneus 4. A3oTconep:kanue oprannyeckne coeIHHeHUs!
4.1 ‘ AMUHBI. AMUHOKHUCITOTEL. bemku 3 ‘ http://college.ru/himiya/
Paszpnen S. BeicokoMoJIeKYIsIPHBIC COCAUHEHUSA
51 ‘ ITnactmaccel. Kay4ayku. BosokHa 2 ‘ http://college.ru/himiya/




Hroro no pazneny 2

OBLIEE KOJIMYECTBO YACOB 110 [TIPOTPAMME 34

HOYPOYHOE INTAHUPOBAHHUE 10 KJIACC

KonnyecTBo yacos DJIeKTPOHHBIE
Ne Kont
poib uudposbie
n/n Tema ypoxa Bee H%aKTl/I‘leCKI/Ie o0pa3oBare/ibHbIe
ro padoThI PA0OTHI pecypcbl
1 [TpenmeTr opraHnYecKoil XUMIH, €€ BOSHUKHOBEHHE, Pa3BUTHE U 1 http:/college.ru/himiya/
3HAUCHUE
2 Teopust ctpoenust oprannueckux coenuuenuit A. M. bytieposa, e€ 1 http://college.ru/himiya/
OCHOBHBIC MOJIOKCHUS
3 [pencraBienue o KIacCU(pHUKALUMKE OPTAHUYSCKHUX BEIECTB. 1 http://college.ru/himiya/
HomeHnknatypa oprannueckux Bemects Bxonnas K.P.
4 AJIKaHBI: COCTaB U CTPOCHUE, FTOMOJIOTUYCCKHUI PsijT 1 http://college.ru/himiya/
5 MerTaH ¥ 3TaH — MPOCTEHINNE MPEACTABUTETH ATKAHOB 1 http://college.ru/himiya/
6 AJIKEHBI: COCTaB M CTPOEHHE, CBONCTBA 1 http://college.ru/himiya/
7 DTHJICH U TPOIIJICH — MPOCTEHIINE MPEICTABUTENN aJIKCHOB 1 http://college.ru/himiya/
8 HpavKTI/IIIeCKaSI pabota Ne 1. «[TonmyueHue 3THIEHA U U3YYEHHUE €TO 1 1 http://college.ru/himiya/
CBOMCTB»
9 Anxanuensl. byranuen-1,3 u metunoOyraauen-1,3. [Tonyuenue 1 http://college.ru/himiya/
CHHTETHYECKOT0 Kay4qyKa U Pe3HHBI
10 AJIKHMHBI: COCTaB U oc?6eHUHocm CTPOCHUSI, TOMOJIOTHYCCKHUH P, 1 http://college.ru/himiya/
AleTHIICH — MPOCTEHIINI MPEACTABUTEb AIKWHOB
11 Brruncnenus no ypaBHEHUIO XUMUYECKOHN peakun http://college.ru/himiya/
12 ApeHbl: 6eH30I1 ¥ TONyoJl. TOKCHYHOCTH apeHOB http://college.ru/himiya/
13 ['eHeTnueckas CBS3b YIrieBOJIOPOIOB, IPUHAIICKALIHNX K 1 http://college.ru/himiya/
pa3IHYHbIM KJIaccam
14 [TpupogHbIe UICTOYHUKY YTIICBOAOPOIOB: IIPHPOIHBIH I'a3 U 1 http://college.ru/himiya/

nornyTHbIe HeTsHBIE ra3bl, HeQTh U POIYKTHI €€ nmepepaboTKu




15

[IpuponHbie HCTOYHUKY YITIEBOIOPOIOB: IPUPOIHBIN ra3 u
nonyTHbIe HeTsHBIE ra3bl, HeQTh U NPOLYKTHI €€ mepepaboTKu

http://college.ru/himiya/

16

KontponbHas pabota no pasaeny «YTIeBOAOPOIbD»

http://college.ru/himiya/

17

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI: METAHOJ U 3TAHOI.
Bonopoanas cBs3b

http://college.ru/himiya/

18

MHoroaToMHbIC CIIUPTHI: STWICHTJIMKOJIb U TTIMICPUH

http://college.ru/himiya/

19

®deHoM: cTpoeHUE MOJICKYIIBI, (PU3MUECKUe M XUMHUYECKUE CBOWCTBA,
MIPUMEHEHUE

http://college.ru/himiya/

20

Anpaerunbl: popManbAeTHI U alleTanbIerul. AIIETOH

http://college.ru/himiya/

21

22

23

24

OnHOOCHOBHBIE MpeebHbIC KAPOOHOBBIE KUCIOTHL: MypaBbUHAs U
YKCyCHas

[IpakTiueckas padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOU
KHCIIOTBI»

CreapHHOBas U OJICMHOBAsI KMCIOTHI, KAK MPEICTAaBUTENN BBICIINX
KapOOHOBBIX KHCIIOT

Mp1a Kak COIU BBICIINX Kap6OHOBbIX KHCJIOT, HX MOIOIICC
JIEUCTBHE

http://college.ru/himiya/
http://college.ru/himiya/
http://college.ru/himiya/

http://college.ru/himiya/

25

CroxHbIe 23QHPBI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['Haponu3
CJIOJKHBIX 3(HUPOB

http://college.ru/himiya/

26

XKupsl: rTHAPOTU3, TPUMEHEHUE, OHOJIOTHYECKAs POJIb KHPOB

http://college.ru/himiya/

27

VYraeBogpl: coctas, kinaccupukanys. BaxxHelime npeacTaBUTeNn:
IIII0K03a, HPyKTO3a, caxaposa

http://college.ru/himiya/

28

KanMaJ'I " [CJUII0JI03a KaK NPUPOAHBIC ITOJIUMEPBI

http://college.ru/himiya/

29

30
31
32

33

Konrtponbnas padota no pasgeny «Kucnopoxaconepxariue
OpPTaHNYECKHE COSAMHEHHS

OO01mas XapakTepUCTHKA a30TCOIEPIKAIIUX OPraHUIECKUX
COEIMHEHUN

AMWHBI: METHUJIAMUH 1 aHWINH

AMUHOKHUCIIOTHI- aM(OTEpHBIE OPraHUIECKUE COSTUHEHHS,
ouonornueckoe 3HaueHue. [lentuapl. benku HTOTOBBII KOHTPOIIH

OCHOBHBIC IOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COC,Z[I/IHGHI/Iﬁ

http://college.ru/himiya/

http://college.ru/himiya/
http://college.ru/himiya/
http://college.ru/himiya/

http://college.ru/himiya/




34

OcHOBHEBIE MCTOJbl CHHTC3a BBICOKOMOJICKYJIAPHBIX COCHHHCHHﬁ.
HHaCTMaCCLI, Kay4dyKH, BOJIOKHA

http://college.ru/himiya/

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA30BATEJBHOM ITPOT'PAMMBI

10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJibTaTa

IMpoBepsieMbie peAMeTHBIE PEe3YJbTATHI 0CBOCHUS] 0CHOBHOM
o0pa3zoBaTeIbHON MPOrPaMMbI CpeHero 0011ero 00pa3oBaHusi

1

TeopeTnyeckrie OCHOBbI OPraHMYECKON XUMUU

11

1.2

13

ChopMHpOBaHHOCTh  TIPEACTABICHHNA O  XUMHYSCKOW  COCTaBJIAIONICH
€CTECTBECHHOHAYYHOM KApTUHBI MHUPA, POJNM XHMHU B IO3HAHUM SIBJICHUH
mpuponbl, B (OPMHPOBAaHWU MBIIUIEHUS ¥ KYJIbTYPHl JIMYHOCTH, €€
(hyHKITMOHAIBHON TPAMOTHOCTH, HEOOXOAMMOMN JUIS PEIICHUS MPAKTHUYCSCKUX
3aJlad U DKOJOTHYECKH OOOCHOBAHHOI'O OTHOIICHUS K CBOEMY 3JI0POBBIO U
NPUPOJHOU cpene

Bmanenne CHUCTEMOH  XHMHMYCCKMX  3HaHHWH, KOTOpasi  BKJIIOYAET:
OCHOBOIIOJIArafoIIHe TTOHATHSA (Monexyna, BaJICHTHOCTD,
AIEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCICHUS, XUMUYECKas CBSI3b, MOJIb,
MOJISIpHAsT Macca, MOJSPHBI 00BEM, YriepoaHblii ckeneT, (pyHKIMOHAIbHAS
CpyIIa, pagukal, H30MEpHUs, H30MEpPbI, TOMOJOTMYECKUHA psi, TOMOJOIH,
YIJICBOJIOPOJIbI, KHCIOPOJ- M a30TCOJEPIKAIINe COCTUHCHHS, OMOJOTHYCCKU
AKTHUBHBIC BemiecTBa (YIJICBOMBI, KHUPbI, OCJIKH), MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, BHLICOKOMOJIEKYJSIPHBIE COSAMHEHUS ), TEOPUU U 3aKOHBI
(Teopuss XMMHUYECKOTO CTpoeHHs opraHmdeckmx BemecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMUECKUMN A3bIK XUMHHU, (PaKTOJIOTUIECKHE CBEJICHHUSI O
CBOWCTBax, COCTaBe, MONyYEeHUH W OE30IMaCHOM HCITOJF30BAHUH Ba)KHEHIIINX
HEOPTaHWYECKUX W OPTaHWYECKUX BEUIECTB B OBITY H MPaKTUYECKOH
JIeSITEJIbHOCTHU YEJIOBEKA

ChopMHUpOBaHHOCTh YMEHHUH BBISBJIATH XapaKTEPHbIC NPU3HAKK MOHSATHUH,
YCTaHABIMBATh WX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIINE TTOHSATHUS
[IpU ONHCAHUU COCTaBa, CTPOEHUS U MPEBPALICHUN OPraHuYeCKUX COCTUHEHUI

14

c(OPMHUPOBAaHHOCTb YMEHHH HCIOJIb30BaTh XHMUYECKYI0 CHMBOJHKY MJIS
COCTaBJICHUSI MOJIEKYJSAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
(opMyn oOpraHMYECKHWX BEMIECTB W YPaBHEHWH XUMHUYECKHX DEaKIIHH,
M3TOTaBIUBATh MOAETH MOJIEKYJI OPraHMYECKHUX BEIIECTB IS MIUTIOCTPAIINN MX
XUMHUYECKOr0 U TPOCTPAHCTBEHHOTO CTPOEHUS

15

15

1.6

ChopMUpOBaHHOCTh YMEHHMH YCTAaHABIMBATh NPHUHAIICKHOCTb H3YyYEHHBIX
OpPraHUYECKUX BEILECTB N0 UX COCTaBY U CTPOCHHIO K ONpENeIEHHOMY Kiaccy
(rpymme) coemuHeHHH  (YTIEBOJOPOJBI, KHCIOPOX ¥ a30TCOAEpIKaIue
COCIMHEHUSA, BBICOKOMOJICKYJIAPHBIC Coe)II/IHeHI/IH), JaBaTb UM Ha3BaHUS II0
cucrematnyeckori HomeHkiarype (IUPAC)

ChopMUpOBaHHOCT yYMEHHS ONPEAETSATh BHIBl XHUMHUYECKOH CBS3M B
OpPTaHMYECKUX COeIMHEHUSIX (OAMHAPHBIC U KPaTHBIE)

ChopMUpOBaHHOCTh YMEHHS MPUMEHSTH: TIOJIOKEHHUS TEOPHHU CTPOCHUS
opranmdeckux BemecTB A.M. byrtnepoBa 11 OOBSICHEHHS 3aBHUCHMOCTH
CBOMCTB BEILLIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHsI MacChl BEIIECTB

VYrneBogoponsl. Kucnoponconepikammue M a3oTcoIepKallie OpraHnIecKHue
coe/IMHEHMsI. BRICOKOMOJICKYISIPHBIC COCTHHEHUS




2.1

ChopMupoBaHHOCTh YMEHUN TPUBOAUTH TPUBUAIBHBIC Ha3BaHUS OTJCITBHBIX
OpPTaHMYECKUX BEIIECTB (ITWICH, TNPOMWICH, AaleTWICH, JTHICHTIUKOIIb,
rmnepuH, ¢GeHon, Qopmanbaerna, areTaibAeTHI, MypaBbHHAS KHCIIOTA,
YKCyCHas KHCJIOTa, OJIEMHOBAs KHCIIOTA, CTEAPWHOBAs KHCJIOTA, TIIOKO3a,
(hpykTO3a, Kpaxmall, [eJUTIII03a, TJIUIUH)

2.2

ChopmupoBaHHOCTh YMEHHUI XapaKTepHU30BaTh COCTaB, CTPOCHUE, (PU3UUCCKUC
U XUMHYCCKUE CBOWCTBA TUIMHUYHBIX MPEACTABUTEICH PA3IUYHBIX KJIACCOB
OpraHUYECKHUX BellecTB (METaH, dTaH, STHIICH, TIPOITWIICH, alleTUIICH, OyTaJUCH-
1,3, metunOyrtanuen-1,3, 6eH30J1, METAHOJI, STAHO, STHIICHTINKOIb, TIIALIEPHH,
(beHo, areranbaeru, MypaBbHHAS U YKCYCHAs KHCJIOTHI, TJIFOKO3a, Kpaxmal,
[EJITE0NI03a, aMHHOYKCYCHAsI KHCIIOTa)

2.3

C(bOpMI/IpOBaHHOCTI) YMCEHUSA HWIUIIOCTPHUPOBATHL T'CHCTUYCCKYIO CBA3b MCKAY
TUIMAYHBIMHA TIPEACTABUTCIIIMU PA3JIMYHBIX KJIIACCOB OPraHUYCCKUX BCIICCTB
YpaBHCHUAMHU COOTBCTCTBYIOIIHMX XUMHYCCKUX peaKHI/II‘/’I C HCIIOJIB30BaHUECM

CTPYKTYPHBIX hopMyI

24

CthopMUpOBaHHOCTh YMEHHUSI XapaKTEpU30BaTh UCTOYHHKH YTIIEBOIOPOJHOTO
Celpbsi (He(pTh, TPHUPOMHBIA Ta3, Yroib), CHOCOOBI WX TepepaboTKH U
MPaKTHYECKOE PUMEHEHHE TIPOAYKTOB IepepadboTKu

XUMHUA U )KU3Hb. Pacuérrl

3.1

3.2

3.3

3.4

35

ChopmMupoBaHHOCTh YMEHHUH BJIAJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOAAX
Hay4YHOI'O IIO3HAHHUS, HCIONb3YEMbIX B XUMHUU IpPU HU3YyYEHUU BELIECTB U
XUMHYECKUX SIBJICHUN (nabnroneHue, HU3MEPEHNUE, JKCIIEPUMEHT,
MOJICIMPOBAHUE ), UCTIOIB30BATh CUCTEMHBIC XUMUYECKUE 3HAHUS IJIS1 IPUHATHUS
peUIeHUI B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMH U
UX IPUMEHEHHEM

CdhopmMupoBaHHOCTh YMEHHMH COOJIOAATH MPaBUIa TOJIB30BAaHHUS XUMHUYECKOH
MocyIol M J1a0opaTopHBIM 000pYy/IOBaHUEM, a TaKKe MpaBuia OOpalIicHHUs C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMU 10 BBIMTOJIHEHHIO JTA00PAaTOPHBIX
XUMUYECKUX OIBITOB

ChopMUpOBaHHOCTh yMEHHMH IUIAHUPOBATh W BBIIOJNHATH XUMHUYECKUH
9KCHEPUMEHT (IIPEeBpAILleHUs] OPraHMYECKHX BEIIECTB MpPHU HarpeBaHUH,
[OJIyY€HHEe OTHJIEHA M U3yYeHHE €ero CBOMCTB, Ka4eCTBEHHBIE pEaKIHUU
OpPraHMYECKUX BEIIECTB, ACHATypauus OENKOB NpH HarpeBaHWHU, LBETHBIC
peakuy OEJIKOB) B COOTBETCTBHM C IMPAaBUIAMU TE€XHUKH OE€30MACHOCTH IIPH
oOpallleHuH C BEHIeCTBAMU M JIAOOPATOPHBIM O0OPYIOBAHUEM; MPEACTABIISATH
pe3ynbTaThl XHMHYECKOTO OJKCIepuMeHTa B (GopMe 3anucH ypaBHEHHH
COOTBETCTBYIOIIMX peakuuid W (OpPMyIHpOBaTh BBIBOJBI HAa OCHOBE STHX
pe3yJIbTaTOB

ChopMUpOBaHHOCTH YMEHHH MPOBOAWTH BBIYMCICHUS 10 XHUMHUYECKUM
ypaBHEHUSM (Macchl, 00BEMa, KOIMYECTBA UCXOJHOTO BEIIECTBA I MPOAYKTa
peakIyy MO0 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 WCXOIHBIX
BEIIECTB MJIH MTPOLYKTOB PEaKIIH)

ChopMUpOBaHHOCT YMEHHH KPHUTHYECKH AaHAIM3UPOBaTh XHUMHUYECKYIO
nHPOPMALIMIO, TOJy4yaeMyl0 M3 pa3HBIX MCTOYHHMKOB (CpPeICcTBa MaccOBOU
nH(popMaIuy, ceTb MIHTEpHET U ApyTHe)

3.6

ChopmupoBaHHOCTh ~ yMEHHH  COOJIOAATH  MpaBWJIa  DKOJIOTMYECKH
LIeJIeCO00Pa3HOro TMOBEACHUS B OBITY W TPYIAOBOH NEATENBHOCTH B IENSIX
COXpaHEHUSI CBOETO 3J0POBbsS M OKPY>KAIOIIECH MIPUPOAHON Cpelibl, 0CO3HABAThH
OITACHOCTH BO3JICHCTBHS Ha JKUBBIE OPraHU3MbI OMPEACIIEHHBIX OPraHUIeCKUX
BEIIEeCTB, MMOHUMAas cMbIcn Tmokazarens I[IJIK (mpemenmsHO —mOIMyCTHMORM
KOHIICHTpAI[MHM), TIOACHAThH Ha TMpPUMEpax CIOCOOBl YMCHBIICHHUS U
MIPEIOTBPAIICHHS UX BPEJIHOTO BO3JICHCTBHUS Ha OPraHN3M YEJIOBEKA




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA 10 KIIACC

Kon

ITpoBepsieMblii 3J1eMEHT CO/IEPKAHUSA

1

TCOpCTI/IqCCKI/Ie OCHOBBI OpI‘aHH‘-ICCKOfI XHUMHH

11

1.2

[Ipeamer opranuyeckoi XumMuu: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B MOJIYYCHHUU
HOBBIX BEIIECTB W MarepuajoB. Teopus CTPOCHHUS OpraHUYECKUX coequHeHuit A.M.
BytnepoBa, e€ 0OCHOBHBIE MTOJIOKEHUS

CrtpykTypHBIE (QOPMYIBI OPTaHMYECKUX BEIIECTB. | OMONOTHA, M30MeEpHA. XUMHUIECKas
CBSI3b B OPraHUYECKUX COCIMHECHUSIX — OJMHAPHBIE U KpaTHbIe cBs3u. [IpencraBnenue o
KJIACCU(PUKAITUY OPTraHMYSCKUX BEIICCTB

1.3

HOMGHKJ’IaTypa OpPraHn4YCCKUux COCOUHCHUI (CI/ICTGM&TI/I‘IGCK&H) 1 TPUBUAJIbHBIC HA3BAHU A
BaKHEHMIITHX HpeHCTaBHTGHeﬁ KJIaCCOB OPIraHUYCCKUX BEIICCTB

YrieBooposs!

2.1

2.2

AJKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKHM psa. MeTaH W 3TaH — mpocTeimue
MPEICTaBUTENHN aJKaHOB: (PU3MYECKHE U XMMHUYECKHE CBOMCTBA (PEaKLUUH 3aMELICHUS U
TOpEHUs), HAXOXKIEHHE B IPUPO/JIE, OTYUECHUE U IPUMEHEHHE

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJIOTHUECKUHN Psil. DTHUICH U MPOIUICH — MPOCTeHIIne
MPeCTaBUTENHN aAKEHOB: (PU3NYECKHE U XMMUYECKHUE CBOWCTBA (PeaKUy THAPHUPOBAHNS,
raJIoreHUPOBaHUs, THAPATAIIMH, OKUCIICHHUS U TOJIMMEPU3ALINNT ), TOTYUYeHHE U TPUMEHEHNE

2.3

Ankaauensl: OyramueH-1,3 u MmertunOyramuen-1,3: cTpoeHHe, BaKHEHIINE XUMHUYSCKUC
CBO¥cTBa (peakuus moauMepu3aiun). [lomydeHne CHHTETHYECKOTO KayqayKa U PE3UHBI

2.4

ANKMHBI: COCTaB M OCOOEGHHOCTH CTPOCHUS, TOMOJOTUYECKHH psa. AleTWwieH —
MPOCTEHIINN MPEACTABUTENb AJIKMHOB: COCTaB, CTPOCHME, (PU3NYECKHUE U XUMUUYECKHE
CBOMCTBA (peaklMy THAPHUPOBAHUS, FAIOr€HUPOBAHMUS, THAPATAINH, TOPEHHUS), TOTyUeHHE
U IPUMEHEHUE

2.5

Apenbl. BeHzon: cocraB, crpoeHue, (DU3MUYSCKUE M XMMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS 1 HUTPOBAHUS ), OJIyI€HUE U PUMEHEeHHe. ToIyol: cocTaB, CTPOCHUE,
(m3nyeckue W XMMHYECKHe CBOMCTBAa (peakiuy TajJOreHHpPOBAHWS W HHUTPOBAHUSA),
MOJydeHHEe W TpUMEHEHHE. TOKCHYHOCTH apeHoB. [‘eHeTmdeckas CBSI3b MEXKIY
YTIIEBOIOPOIaMH, IPUHAIEKAIUMH K PA3IMYHBIM KJ1accaMm

2.6

[IpupoaHbIe UCTOYHUKHU YTIIEBOJOPOAOB. [IpUpOAHBIN Ta3 U MOMyTHBIE HEPTSHBIC T'a3bl.
Hedbts u e€ mpomcxoxnmenue. CrocoObl mepepabOTKu He(TH: TEperoHka, KpPEeKWHT
(TepMuYecKUl, KaTaIUTHYCCKUH), mHponau3. I[IpoaykThl mepepalboTku HepTH, HX
MPUMEHEHHE B TIPOMBIINUICHHOCTH W B OBITY. KaMeHHBIH yroib W MPOAYKTHI €ro
repepadoTKH

Kucnoposaconepxaimye opraHUIIeCKUe COSTUHEHUS

3.1

3.2

[IpenenvHble OMHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTPOCHHE, (UIUUECKHE H
XMMUYECKHE CBOWCTBA (PEakUMHM C AKTHUBHBIMH METaJUIaMH, TaJOreHOBOJIOPOJaMH,
ropeHue), NpuMeHeHue. BonopoaHsie CBs3M MeXIy MoJeKylaMu crnuproB. JledicTBue
MeTaHoJa ¥ ATAHOJIa Ha OPTraHu3M YesoBeKa. MHOT0aTOMHBIE CIIUPTHI. DTUIICHTIINKONbD U
TIMICPUH: CTPOEHHWE, (QU3HYeCKHe M XHMHYECKHUE CBOWCTBA (B3aUMOJCHCTBHE CO
LIETIOYHBIMHA METaJlJIaMH, KaueCTBEHHAas! peakiys Ha MHOTOATOMHBIE CITUPTHI). JlericTBre
Ha OpraHu3M uenoBeka. [IpuMeHeHre IinepuHa U 3TUIEHTJIMKOIS]

®deHo: CTpoeHNE MOJICKYJIBI, PU3NIECKHIE M XUMUYEeCKHe CBoWCcTBA. TokcHUHOCTh (heHoa.
[Ipumenenune dheHona

3.3

Anpnerunbl u KeToHBL. DopMmanbaerun, ameTraabAeTHaA: CTpoeHHe, (u3uueckne u
XMMHYECKHE CBOWCTBA (peakIlny OKHCIICHHUSI U BOCCTAHOBIICHHS, KAYECTBEHHBIC PEAKIINN),
MOJIyYCHHUE U IPUMEHEHUE




OMHOOCHOBHBIC TIPEJICbHEIC KapOOHOBBIC KUCIOTH. MypaBbHHAS U YKCYCHAsl KHCIIOTHI:
CTpocHHe, (DU3MUECKUE U XMMHUYECKUE CBOMCTBA (CBOMCTBA, 00IIME I Kilacca KHCIIOT,

34 peakuus sTepuduKanym), morydeHue u npuMeHerne. CTeaprHOBasi U OJIEMHOBAS KUCIOTHI
KaK TPEJICTABUTENIN BBICIINX KapOOHOBBIX KUCIIOT. MBLIa KaK COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ISHCTBUE

CroxxHEIe 3(1)I/IpI>I KaK IIpOHU3BOAHBIC Kap6OHOBI>IX KucioT. I’ HUOPOJIN3 CIOKHBIX 3(1)I/Ip0B.

3.5
Kupsl. I'nnponus sxupos. Ilpumenenue xupos. bruogoruueckas posib KUPOB

YrineBoabl: cocTaB, Kiaccudukarus yrieBooB (MOHO-, M- U MOJIMcaxapuibl). [ mroko3a —
MPOCTEHIINH  MOHOCaxXapua: OCOOCHHOCTH CTPOCHUS MOJICKYNbI, (U3UUECKHE U
XUMHYECKHE CBOicTBa (B3amMmomeiictBue ¢ rtuapokcuaom Memu(ll), okmcmenue
aMMHa4YHBIM pacTBOpoM okcuua cepedpa(l), BoccTaHOBICHHE, OpPOXKCHHE TIFOKO3BI),
HaxX0XJICHUE B MPUPOJIC, TPUMEHEHUE, Ouosiorndeckas poyib. @orocunres. Opykro3a Kak
M30Mep TI0K03bl. Kpaxmal u 1esutono3a Kak npupojIHbie monuMepbl. CTpoeHHe Kpaxmana
Y LEJUTI003b1. DHU3MUecKre U XMMUYECKUE CBOMCTBA KpaxMaia (THIPOJIN3, Ka4eCTBEHHAs
pEaKIus C HOJIOM)

3.6

4 A3oTcoepIKaIie OpraHnueCKUe COCTUHECHUS

AMUHOKHCIIOTHI KaK aM(OTEPHBIC OPIraHUYCCKUE COSTMHEHUS. DU3NYECKIEC U XUMUYCCKHUE
4.1 CBOIMCTBa aMHHOKHCIIOT (Ha IIpuMepe TIIHUIMHA). bruomornueckoe 3HaueHHEe aMHUHOKHCIIOT.
IlenTuast

benku kak mpupoaHBIE BEICOKOMOJICKYJIPHBIE coeanHeHus. [lepBuuHas, BTOpuuYHAs u
4.2 TpeTHYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBa OENKOB: THAPONN3, JIEHATYpaIlus,
KayeCTBEHHbIC PEaKIUU Ha OEIKH

5 BricokoMoueKysipHbIe COEeTMHEHHUS

OCHOBHBIC TOHSTHSI XMUMHH BBICOKOMOJICKYJISIPHBIX COCAMHEHHH: MOHOMEp, MOJHUMEp,
CTPYKTYpPHOE 3BCHO, CTEIICHb MOJIMMEPH3AIliH, CPETHSSA MOJIeKy sipHas Macca. OCHOBHBIC
METOAbl  CHHTE3a  BBICOKOMOJICKYJISIPHBIX ~ COCAMHEHHH —  MONMMEpH3alus |
MOJIMKOH/ICHCALTHS
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OKcIepUMEHTAIBHBIE METO/Ibl M3YUEHHs BELIECTB U UX NPEBPAIICHUI: 03HAKOMJICHHUE C
52 o0pa3namMy NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUTacTMacc, KayuykoB. [lomydenue
CHUHTETHYECKOT0 KayuyKa 1 Pe3UHbI

YYEBHO-METOJUYECKOE OBECHEYEHUE OBPA30BATEJIBHOIO

MIPOLIECCA

OBSIBATEJIbHBIE YUEBHBIE MATEPHAJIBI JUISI YYEHUKA

Vue6uuk O.C.CABPUEJISIH U.I.OCTPOYMOB C.A.CJIAJJKOB XUMMUSI 10 BA30OBbBII YPOBEHb MOCKBA
MPOCBELIEHUE 2023 ['OJ]

METOINYECKHUE MATEPHAJIBI JJIS1 YUUTEJISI

Yue6uuk O.C.CABPUEJISIH U.I.OCTPOYMOB C.A.CJIAJIKOB XMMUS 10 BA30OBbIA YPOBEHb MOCKBA
MIPOCBELIEHUE 2023 T'OJ]

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

HTTP ://HIM.ISEPTEMBER.RU/

http://chemistry.narod.ru/ http://college.ru/himiya/

ttp://school-sector.relarn.ru/nsm / (Xumust Ui BceX: WILTIOCTPHPOBAHHBIE MAaTEPHAIIBI TI0 OOIIIEH,
OpPraHWYEeCKOW U HEOPTaHIMYECKON XUMHIH)

Caiitbl

1. MynsTumenuiiasie (uudposbie) oOpazoBarenbHble pecypebl  L{udpobie

U JIEKTPOHHbIE 00pa30BaTENbHbIE PECYPCHI

www.festival. 1 september.ru dectrBains negarorndeckux uaci «OTKPBITHIA YPOK»
www. Pedsovet.ru Ypoku, KoHCIEKTHI WwWW/it-n.ru «CeTh TBOPUECKUX YUUTENCi»
www. edu — «Poccuiickoe obpasoBanue» DenepanbHbiil mopran OOpa3oBaTeIbHbIE
pecypcel cetu HTEpHET:

— http://www.dutum.narod.ru/element/elem00.htm (Paccka3sbr 00 s1eMeHTax)



— http://www.hemi.nsu.ru/ (OcHOBBI XUMHH.DJIEKTPOHHBINA y4eOHUK)

— http://yaroslaw.narod.ru/ (Kucmopoaconepxaiire opraHn4ecKiue COeTMHECHMUS )
— http://www.himhelp.ru/ (IlomHbIl Kypc XuMIM)

— http://chemi.org.ru/ (YueOHHK XuM¥H)

— http://home.uic.tula.ru/~zanchem/ (3anuMaTenpHast XUMHSI)

— http://hemi.wallst.ru/ (Xumus. O6pazoBaTenbHbIN CANT I NTIKOJIHLHUKOB)

— http://chemistry.narod.ru/ (Mup xumun)

— http://www.alhimikov.net/ (ITone3nas nadopmanus mo XumMun)

— http://www.alhimik.ru/ (AJIXMUMUK)

— http://www.xumuk.ru/ (XuMuK.ru - caiit o xumun)

— http://www.hemi.nsu.ru (OCHOBBI XUMHUH: 00OPA30BATEIBHBIN CAUT IS IIKOJIBHUKOB U
CTYJICHTOB)
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