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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEHETO 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTO 3aKk0Ha 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii Deneparumy,
TpeOOBaHUI K pe3yjibTaTaM OCBOCHHUS (eaepalbHON 00pa3oBaTeNbHOI MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), npencraBieHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumusi» B 00pa3oBareabHbIX opranu3anusax Poccuiickoii @enepanyu, peaanu3yonX OCHOBHbIE
o0Opa3oBaTesibHble IPOrpaMMBbl, 1 OCHOBHBIX MOJIOkKEeHUH «CTpaTeruu pa3BUTHs BOCHHUTAHUS B
Poccutickoit ®eaepannu Ha nepuof 10 2025 rona» (Pacnopsuxenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TIOJIX0/I0B K pa3pabOTKe MpOTrpaMMBbl IO XUMHH, K OTIPEACTICHUIO 00IIEH CTpaTerun
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUS OOYUYAIONIMXCSI CPEACTBAMH y4eOHOTO mpenMeTa «XUMHsD)
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIIENTyalbHble nmojoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, cofepKaHus, pe3yIbTaToB 00yUeHHUs U TpeOOBaHUN K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHHKaMu  0O0LIeo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThl0o uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM JTAllOM pealu3alliil Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIFOYEBBIX
LEHHOCTEH, IPUCYIIUX LIETIOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. DTU LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIIEH KyIbTyphl YelIOBEKa, a
TaKXe 3KOJOIMYeCKHM OOOCHOBAHHOTO OTHOULICHHS K CBOEMY 3/I0pOBBIO U MPHUPOTHOHN Cpere.
Peanuzyercs xumuueckoe oOpa3oBaHHe OOy4arOIIMXCsl Ha YpOBHE CpPEIHEro oOIlero
o0pa3oBaHMs CpeACTBAMU yUEOHOIo mpeameTa «XUMUs», COAepKaHUe U MOCTPOEHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMe IO XUMHH C Y4E€TOM Crenu(uKd HayKd XUMHH, €€ 3HA4eHUs B
NO3HAHUU NPUPOABI U B MaTepUANbHOHN *KM3HM OOIIECTBA, a TaKXkKe C Y4ETOM OOIMX Iened u
IOPUHIUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMBbI CpEIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyr0 pojb B COBPEMEHHOMN
UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepHabHOW KyJIbTypbl. OHa BHOCUT CBOM BKJIaja B
(dopMHpOBaHKE PAllMOHAILHOIO HAYYHOTO MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUS]
00 OKpyKaroIeM MUpPEe KaK O €IUHCTBE MPUPOJIBI U YeIIOBEKa, KOTOpoe (POPMUPYETCsI B XUMHUHU Ha
OCHOBE IMOHMMAaHMs BEIIECTBEHHOTO COCTaBa OKPY’KAIOLIEr0 MHpA, OCO3HAHMS B3aUMOCBSI3U
MEXy CTPOCHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTSMU PUMEHEHUS.

TecHo B3auMOJIEHCTBYS € IpyTMMHU €CTECTBEHHBIMU HayKaMH, XUMUS CTajla HEOTheMIIEMOM
YacThI0O MHUPOBOW KYJIBTYpPbI, HEOOXOAMMBIM YCIOBHEM YCHEITHOTO TPyJa W JKU3HU Ka)KJIOTO
yieHa oOmiectBa. CoBpeMeHHass XMMHUS KaK HayKa CO3HMJaTelbHas, Kak HayKa BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha peLIeHHe TIJI00aJbHBIX MpOoOJeM yCTOMUMBOrO pa3BUTHA
4eJI0BEYECTBA — CHIPHEBOM, SHEPreTUYECKOH, MUIIIEBOH, IKOIOTHUECKOM 0€301acCHOCTH U OXPAHBI
3JI0POBBA.

B coorBercTBMM ¢ OONMMHU IEISIMH W TPUHIUIIAMH CpeIHero oOmero oOpa3oBaHUs
conepxanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHHUs1) OPUEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO HMOJATOTOBKY OOYyYaromIMXCs, HEOOXOAUMYIO UM IS
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMa,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMH» U «O0IIas 1 HeOpraHMYECKask XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUsI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAYKH: CHUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUHU (C BKJIIOUECHHEM
3HAaHUH U3 001Ie XUMUH) U OpraHnYecKoi Xumun. opMHUpOBaHKE JAHHOMN CHCTEMBbI 3HAHUH MTPH
U3yYEHUH IpeMeTa 00eCreunBacT BO3MOKHOCTh PACCMOTPEHHS BCETO MHOT000pa3usl BEIIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUH XUMUH.

Crpykrypa conepxaHus KypcoB — «Opranuueckast Xumus» u «OO1iast 1 HeopraHuuecKas
XUMHS» cPOpMUpOBaHa B NMPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOIO IMOJX0Aa K W3YUYECHUIO
y4eOHOro MaTepuasia M OOyCJOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHEHHH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M BJEKTPOHHBIX IPEACTABICHUM O CTPOEHUU BELIECTB.
CBenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX HAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOAOB [0
CJIOKHBIX OMOJIOTMUECKM AaKTHUBHBIX COEIMHEHMHA. B Kypce opraHmueckoil XMMHHU MOIYy4aroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00Iero oOpa3oBaHUs IE€pBOHAYaIbHbIE
NPEICTABICHUS O XUMUYECKOH CBS3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIiOM 3peHHUs B mpeaMeTe «XHUMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3yYEHHBII Ha YypOBHE OCHOBHOTO o0OIIero o0pa3oBaHMsA TEOPETHUECKUI MaTepuan u
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XUMUYECKOM peakuuu. Tak, B 4acCTHOCTH, B Kypce
«OOu1ast ¥ HEOpraHWYecKass XUMUsS» O0ydarolIUMCsl HPEJOCTABISAETCSI BO3MOXHOCTh OCO3HATh
3HAYEHUE TMEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKHMX U METO/0JIOTUYECKUX IO3ULIHM,
riy0xe MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOmaromiei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHHNN, a TAK)KE 0 XMMHUUECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX IPOTEKAHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, HMMEIOIINUMU
KyJbTYPOJOTHUYECKMM M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTUMH HayKaMH, pacKpbIBalOT €€ pojib B II03HAaBAaTEIbHOW U
NPAaKTUYECKON JIEATEIIbHOCTH YENIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHMs K IpOLEcCy
TBOpYECTBA B 00JJACTH TEOPUHU U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAUMMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ ISl MOMOJIHEHUs 3HAHUM, pelieHus
MHTEJJIEKTYyaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX HCCIIENOBATEIbCKUX 3a7ad. B 1menom conepkanue
yuebHOoro npeamera « XMMHsS» JaHHOTO YPOBHS M3yYEHHs OPHEHTHUPOBAHO Ha (hopMHupoOBaHUE y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUS PMIOCOPCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOJHBIX SABJICHUM IyTEM SKCIIEPUMEHTA
U pELICHHUs NPOTUBOPEUHMH MEXITy HOBBIMH (aKTaMH M TEOPETHUECKUMH MPENOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIieM, a Takke MpodieM cOepexeHus
HHEPreTHUECKUX PECYPCOB, ChIPbsl, CO3aHMsI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B mutane pemenus 3a1a4 BOCIUTaHMs, Pa3BUTHS U COLIMATM3AINN 00YyYaOLINXCS IPUHATHIC
IPOrpaMMOil MO XUMHHM NOJAXOABl K OIPENEICHHUIO COJAEPKAaHUS M IIOCTPOEHUs IpenMera
peaycMaTpuBalOT (OPMHUPOBAHNE YHUBEPCAIbHBIX Y4EOHBIX IeHCTBHH, uMMeroImux 0a3zoBoe
3HA4YEeHUE Ui pa3IM4YHbIX BHUAOB JESITEIbHOCTH: PpEIIeHUs MpoOsieM, IOUCKA, aHalu3a HU
00paboTkn HH(pOpPMAIMK, HEOOXOOUMBIX IS IMPHOOPETEHUS ONbITa MNPAKTUYECKOH U
HCCIIE0BATENbCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B I03HAHUU XUMUHU.



B npakTuke npenosaBaHusi XMMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE CPEIHEro 00I1Iero oopa3oBaHus, P ONPEICICHUN COACPKATEILHON XapaKTePUCTUKU
Hened HM3y4deHHs IIpelMeTa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAUYMMOCTH TpPAJULMOHHO
npu3Haércss (HOpPMUPOBAHME OCHOB XUMHUYECKOW HayKHM Kak O0OJacTH COBPEMEHHOTO
€CTECTBO3HAHMS, IPAKTUYECKOM I€ATEIIbHOCTH YEIOBEKa U KaK OJIHOI'O M3 KOMIIOHEHTOB MUPOBOM
KylbTypbl. C METOAMYECKON TOUKHM 3pPEHMSI TaKOM IOAXOJ K OIPENEICHMIO Leseld U3ydyeHUs
IpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO aHHOW TOYKE 3pEHMS TJIABHBIMM LIEJISIMU W3Y4YEHUs NpeaMera «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIECH COCTaBISIONICH
€CTECTBEHHO-HAyYHON KAPTUHBI MHUPA, B OCHOBE KOTOPOH JIEKAT KIIOUEBBIE TOHSITHS,
dbyHIaMeHTaIbHBIE 3aKOHBI U TEOPHUM XHUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOEHUE WU
MOHUMAHWE CYIIHOCTH JIOCTYNMHBIX OO0O0OIIEHNN MHUPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMIJICHHUE C UCTOPHUEN UX Pa3BUTHSI U CTAHOBIICHUS,

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluuid, HeOOXOIUMBIX ISl MPHUOOPETEHUsT YMEHUN OpPUEHTUPOBATHCS B
MUpE BELIECTB U XUMUUYECKUX SIBJICHUH, UMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUUECKON U
MMOBCEAHEBHOM XKU3HU;

® Dpa3BUTHE YMEHUH U CIIOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HAONIOACHUWEM W
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBUiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTUKa 1eJIed U 3aa4 U3y4YeHUs] IpeIMeTa B
rporpamMme 1Mo XMMHUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUY C HOBBIMU ITPHUOPUTETAMU B
cucreMe cpeaHero oomiero oopasoBanus. CeroaHs B MPENoiaBaHUN XUMUU B OOJIBIIEH CTENeHN
OTaéTCs MPeANOoUTEHUE TPAKTHUECKONH KOMIIOHEHTE COJIep:KaHusl 00yUYeHHsI, OPHEHTUPOBAHHOMN
Ha TOJTOTOBKY BBIMYCKHHKAa OOIIE00pa30BaTEIbHON OpraHHU3alliH, BIAJCIONIET0 He HaOOpoOM
3HaHUM, a (PYHKIMOHAJIBHON TI'PaMOTHOCTHIO, TO €CTh CIIOCOOAMU M YMEHMSIMH aKTHBHOI'O
MOJIyYEHUS 3HAHUKM ¥ PUMEHEHHUSI UX B PEATbHOU JKU3HU /IS PEIICHHS TPAKTHYECKUX 3a/1a4.

B cBf3M Cc 3TMM 1OpH HM3y4YEHHHM MNpeaMera «XUMHUsD JTOMUHUPYIOIIEEe 3HAYeHHUE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

aJanTanus o0y4Jaronmuxcs K yCIOBUSIM TMHAMUYHO Pa3BUBAOIIETOCs MUPa, POPMUPOBAHUE
MHTEJJIEKTyalIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K camMo00pa3oBaHHUIO, COTPYJIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIMSIX,
CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYArOIIMXCS KIIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHITHI),
MMEIOLINX YHUBEpPCAIbHOE 3HAUEHUE JIJISl PA3IMUYHbBIX BUJOB JESATENHOCTH: PEIIEHUs Mpodiiem,
MOWCKA, aHanmu3a W 00paboTku WHGOPMAIMU, HEOOXOIUMBIX ISl TPUOOPETEHUs OTbITa
JeATETbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe JJI1 OLEHKH C
MO3UIUI IKOJIOTUYECKON 0€30MacCHOCTH XapaKTepa BIHSHHS BEIIECTB U XUMUYECKHX MPOIIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPEdY;

pa3BUTHE MO3HABATENIbHBIX WHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
00y4JaroIUXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO TPUOOpPETaTh HOBBIC 3HAHHS 10 XUMUU B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIS
TEXHOJIOTHH JIJIsl TOMCKA U aHaJIn3a yueOHOW U Hay4yHO-TIOMYJISPHOW HH(OPMALIUU XUMHUYECKOTO
COZIepKaAHUS;



dbopMupoBaHUE U pa3BUTHE y O0YUaAIOIIUXCS ACCOIUATUBHOTO U JIOTHYECKOTO MBIIIICHHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAHUE Y 00ydaromuxcs yOex AEHHOCTH B TyMaHUCTUYECKOW HANIPaBICHHOCTH XUMHUU,
e€ BaXHOW pOJIM B PEUICHUH TJ00ANbHBIX MPOOJIEM PAlMOHAIBHOIO MPUPOAONOIb30BAHUSA,
MOMOJIHEHUSI SHEPreTHUYECKUX PECYypCOB M COXPAHEHHUS IMPUPOJHOIO PABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEPEKHOTO OTHOIICHUS K IPUPOJIC ¥ CBOEMY 3/I0POBBIO, a TAKKE MIPHOOPETEHUS
OTIbITA HUCIIOJIb30BAHUS MOJMYUYEHHBIX 3HAHUUN ISl IPUHATHS TPAMOTHBIX PEIIEHUN B CUTYyalHsX,
CBSI3aHHBIX C XMMHYECKUMU SIBIICHUSIMHU.

B yuebHoM mnane cpemHero obmiero odpa3zoBaHUs MpeaMeT «XuMus» 0a30BOTO ypOBHs
BXOJIUT B COCTaB MPEIMETHON 001acTn « ECTeCTBEHHO-HAYYHBIE TIPEMETHD.

OO61iee yuCiO 4acoB, OTBEAEHHBIX ISl U3YYEHHUS XUMHUU, Ha 0a30BOM ypOBHE CpEIHEro
obmero odbpazoBanus, coctaisieT 68 yacos: B 10 kimacce — 34 vaca (1 yac B Heneno), B 11 kitacce
— 34 gaca (1 gac B Hezemto).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHM4YeCKOil XMMHUHU

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IOJIyYCHUU
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ OocHOBHbIe TNONOXKEeHUA. CTpyKTypHble (OpPMyYJIBI OpPraHMYECKMX BellecTB. l'omosnorus,
u3oMepust. XuMu4eckKas CBsI3b B OpraHMUECKUX COSIMHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBienue o KaccupUKAIMKA OPraHUIEeCKUX BeecTB. HoMeHKIIaTypa OpraHn4eckux
COEMHEHUH (cucTeMaTu4ecKas) ¥ TPUBUAIbHbIE Ha3BaHUS BaKHEHIINX ITPEeICTaBUTENEH KIIAaCCOB
OpPraHUYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHMsI BELIECTB M UX NpEBpalllEeHU: 03HAKOMIICHUE C
oOpa3LaMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEIECTB IPU HarpeBaHUHM (IU1aBJIeHUE, 0OYyTIMBAHUE U TOPEHNUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
IPEeCTaBUTEIN ATKaHOB: (U3NYECKHe U XUMUYECKUE CBOMCTBA (peaKI[K 3aMeILeHHsI K TOPEHUs]),
HaXO0XJIEHNE B IPUPOJIE, TOITYUYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — MPOCTEeHIINe
NPEJICTaBUTENIN QJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUPOBAHUS, TUAPATALIUH, OKUCIICHHS U TIOJIMMEPU3alluN ), OJTyYeHUE U IPUMEHEHUE.

Anxanuensl: Oytaguen-1,3 u metmnOyranueH-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). IloayueHne CHHTETHYECKOTO KaydyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
OPOCTEUIINNA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOEHUE, (PU3NYEeCKre U XUMUYECKHEe CBOICTBa
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyUYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIyYeHHE M TpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u XumuiecKue Ce0lUCmea (peaKyuu 2aio02eHUpoSanus U HUMpPOBAHUs), NOTyUeHUue U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpuponHble NCTOYHUKU YIJIEBOAOPOOB. [IpuponHblil ra3 u nomyTHbIE HE(TAHbBIE Ta3bl.
Hedtp u e€ npoucxoxnenue. CriocoOsl nepepaboTKu HeTH: TeperoHka, KpeKUHT (TEpMUYECKUH,
KaTaluTHueckuil), mmponau3. IIpogykTel mepepaboTku HedTH, UX NpPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosib U MpoayKThI €ro NepepadoTKH.

DKCrepuMEHTAIbHbIE METOJIbl M3YYEHMs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
o0pa3laMu IIacTMacc, KaydykoB U pe3uHsbl, kojutekuuu «HedTs» u «Yroms», MoaenpoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE INPAKTHUYECKOW pPabOTHI:
MI0Jy4Y€HHUE 3TUIIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnrle 3agayn.




Bbruuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WM MPOTYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJJHOTO
U3 UCXOJHBIX BEIECTB WM IIPOYKTOB pEaKLUN).

Kuciiopoacoaep:kamue opranuueckue coeAHHeHHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XMMHUYECKHE CBOWCTBA (pEaKUUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHue. BogopoiHble cBsI3U MEXAy MOJIEKYJaMu cupToB. JleiicTBre MeTaHoIa U 3TaHOoJIa
Ha OpraHMu3M YelloBeKa.

MHoroatomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakLus Ha
MHOIOaTOMHbIE cIUpPTHI). JleficTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

®deHou1: cTpoeHUe MOJIEKYJIbl, (PU3MUECKUe U XMMHUYeCKHe CBOMCTBA. TOKCHYHOCTD (heHoa.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJIECHHUS, KAaueCTBEHHbBIC PpEaKIUH),
HOJIy4YeHHE U TPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHast KUCIIOTHI:
CTpoecHHE, PU3NIECKIEC M XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIIHE JUTS KJTacca KHCIIOT, PEaKIus
TepupUKalMM), MOoIydeHHe M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPECTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mblja KaKk COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX
MOIoIIee TIEUCTBHE.

CrnoxHble 2Qupbl KaKk MPOU3BOAHBIE KApOOHOBBIX KHUCIOT. ['MApOnH3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xxupos. bruonorndeckas poiib KHUpPOB.

VYrneBoJbl: cocTaB, KJIacCU(PHKAIMS YTIAEBOAOB (MOHO-, TU- U MoJaucaxapusl). ['moko3a —
IPOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3NYECKHE U XHUMHUYECKHE
cBoiicTBa (B3aumoseictBue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKICHHE B MPHUPOJAE, NMPHUMEHEHHE,
6uonornyeckas posib. oTocuHTe3. PPyKTO3a KaK U30MEP IITIOKO3bI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaina (THIpon3, KaYeCTBEHHAs Peakius C HOJAO0M).

OKCHEpUMEHTAJILHBIE METOABl M3YUYEHMs BEIIECTB M MX IPEBpALICHMI: NPOBEACHUE,
HaOJIoIeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHoda okcuaoMm Meau(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBOpoM okcujia cepedpa(l) u ruapoxcunom menu(ll), B3aumozericTeue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEaKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEILECTB WIH IIPOJYKTOB PEAKIIUN).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMs.

AMUHOKHCIIOTHI KaK aM(OoTepHbIE OpraHUuyecKre coeqUHEeHUs. PU3NUECKne U XUMUYECKUe
CBOMCTBAa aMHUHOKHUCIOT (Ha IpuMepe INIMIMHA). buonorunueckoe 3Ha4eHHE aAMHHOKHCIIOT.
[TenTupael.



benku kak nmpupogHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsi CTPyKTypa OenKkoB. XHMMHUYECKHE CBONCTBa OEJIKOB: THUAPONU3, NCHATYpaIHs,
Ka4eCTBEHHBIC PEaKIUH Ha OEJIKH.

OKcliepUMEHTAIbHbIE METObl M3Y4EHHUS BELIECTB M MX IpeBpalleHuil: HaOIroAeHue U
ONKCaHWE JEMOHCTPALIMOHHBIX OIIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TNOHATHS XUMHM BBICOKOMOJIEKYJIIPDHBIX COEIMHEHWH: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIEeHb IOJIMMEpHU3ALUU, CpeAHsAs MouieKyssapHas Macca. OCHOBHbIE
METO/IbI CHHTE3a BHICOKOMOJICKYJIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3ALUS U TOJTMKOH/ICHCAITHS.

DKcrepuMEeHTaIbHbIE METO/bl M3YUYCHHUSI BEIIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHE C
0o0pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l MU M3Yy4YeHUM opraHumdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX TOHSTHHA, TaK H
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IOHATHS: SIBJIEHUE, HAayyHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, TMEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTPOBAHUE.

dusmka: Matepus, YHEpIus, Macca, aToM, NEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIeCTBa, (PU3MUYECKHe BEJIMYMHBI U €JUHULIBI UX
U3MEpEHUsI.

buonorus: knerka, opraHusm, Oumocdepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHUHTE3,
OMOJIOTHYECKH aKTUBHBIE BellleCTBa (O€IKH, YTIAeBOIbI, )KUPbI, (PePMEHTHI).

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

TexHOOoTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO TTUTAHUS, MOIOIINE CPENICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPeTapaThbl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOyYaIOIMIMMUCS
IpoTrpaMM CpPEAHEro OO0IIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SBIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MTOXO0/.

B cooTBeTcTBUM € CHUCTEMHO-AEATENBHOCTHBIM IIOAXOJOM B CTPYKTypE€ JIMYHOCTHBIX
pE3yJIbTaTOB OCBOEHUS NPEAMETa « XMMUS» Ha YPOBHE CPEHET0 00LIeEro 00pa30BaHUs BbIIEICHBI
CJIEAYIOLINE COCTaBIIAIOILHUE:

OCO3HaHHE O0YYAIOLIUMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATENILHOCTH U CaMOOIIPEIEICHUIO;

HAJINYME MOTUBAIMH K 00yUeHHIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPagULUii 0a30BOM HAYKU XUMUM;

TFOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBAaThCSI B CBOCH AEATENbHOCTU
[ICHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAaMH, NPUCYUIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS DKOJIOTMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JInuHOCTHBIE PEe3yIbTaThl OCBOCHHUS MPEAMETA « XUMUS) TOCTUTAIOTCA B €IMHCTBE yUeOHOM
U BOCIIUTATEIIbHOMN JIEATEIEHOCTH B COOTBETCTBUU C TYMAaHHUCTHUYECKUMH, COIIMOKYJIBTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJeajJaMHU POCCUICKOr0 TI'pa)<IaHCKOro OOILEeCTBa,
IOPUHATBIME B OOIECTBE HOpPMaMH M IMpPaBUJIAMU MOBEICHMS, CIOCOOCTBYIOUIMMHU Mpoleccam
CaMOIIO3HaHUs, CAMOPAa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUSI INYHOCTH 00YYarOIINXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPaKaloT cPOPMHUPOBAHHOCTH
OTIbITA IT03HABATEIbHON U IPAKTUYECKOH AEATEIbHOCTH 00YYaIOLIMXCS IO peaTu3aliiy MPUHSITHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpa:k1aHCcKOro BOCIMTAHUSA:

OCO3HAHMSI O0YJAIOIIUMICS CBOMX KOHCTHUTYIIHOHHBIX IPaB U 00S3aHHOCTEH, YBaKCHUS K
3aKOHY U MPABOTOPAIKY;

NPEJCTaBICHNUS O COLHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIWYHOCTHBIX OTHOIICHHH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW NEATEIFHOCTH MPH CO3AHUH YUEOHBIX MPOCKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33124, BHINTOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOH e TETbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHUS:

[ICHHOCTHOTO OTHOIICHUS K HMCTOPUYECKOMY M HAy4YHOMY HACJIECIUIO0 OTEUYECTBECHHOMN
XUMHUU;

YBaKEHHUs K Ipoleccy TBOpYECTBA B 00JACTH TEOPUM M IMPAKTUYECKOIO NMPUMEHEHUS
XMMHH, OCO3HAHUS TOTO, YTO AOCTHIKEHMsI HAyKH €CTh Pe3yJIbTaT [UIMTENIbHBIX HAOJIIOJIECHUH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPyAa YUEHBIX U PAKTUKOB;



UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B TMOJYYEHUH U TMOCIEAYIOIIEM aHajIu3e
uH(OPMAIIUHU O MEePEIOBBIX JOCTIKECHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbIC C XUMUUYECKUMH SIBIICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEJICHUE W IOCTYIIKM CBOMX TOBApHILEH C MO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TMOCIEICTBUN ITHX MOCTYNKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 310pOBOro M Oe30macHoro olpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOirofeHus MmpaBuil 0E30MacHOr0 OOpalleHUs] ¢ BElIeCTBAaMH B OBITY, MOBCEAHEBHOMU
JKU3HU U B TPYAOBOI1 1€ATEIHHOCTH;

MOHUMAHUS IIEHHOCTH TMPaBUJ WHIUBUIYAIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBbIO U JKU3HU JIIOCH;

OCO3HAHHUA TOCIEJICTBUI M HENPUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS aIKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIBLCKOM JIESITEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUIAX JNESATEIbHOCTH,

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHWHM MPAKTUYECKUX 3a/ad COLHUAIbHON
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCUil pa3audHOro poja, B TOM YHCIIEe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JHOJAM TpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBHUAYAJIBHOM TpaeKTOpUM 00pa3oBaHus, Oyayiien
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPeOHOCTEH 00I11eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIC, KaK UCTOYHUKY CYIIIECTBOBAHMS
’KU3HHU Ha 3eMIie;

MOHMMAaHUS TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MPoOIieM, BIMSHHS SKOHOMHUYECKHX
MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBHOM CpPEIbI;

OCO3HAHUS HEOOXOJAMMOCTH MCIIOB30BaHUS JOCTIKCHUH XUMUU JJIS PEIICHHS BOIIPOCOB
PaIrMOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HENPUATHS JEUCTBUM, MPUHOCSIIMX BPEI OKPY’KaoIIed MpUPOIHOM cpene,
YMEHHS TPOTHO3UPOBATh HEOIArOMPUSATHBIC SKOJIOTHYECKHE MOCIEACTBUS MPEINPHHIMAEMbIX
JIEMCTBUN U MPEAOTBPAILLATh UX;

HaJUYMsl PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYphI, OIbITa
JEATETbHOCTH  SKOJOTWYECKOM HaNpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEILHON, KOMMYHUKATUBHOHN M COLMAThHOU MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOU MTPAKTUKY;



IOHUMaHMs CHeuM(UKH XUMHMHM Kak HayKH, OCO3HaHMs €€ poiu B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpYIKaIOIIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO00M 3HAUMMOCTH XHMMHUHU JJsl COBPEMEHHOW LMBHWIM3AalUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoi, MNHIEeBOM U HKOJOTMYECKOH O€30macHOCTH, B Pa3BUTHM MEIULMHBI,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTM METOJOB IIO3HAaHMA,
UCIMOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCII0JIb30BaTh MOJIy4yaeMble 3HAHUS VIS
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHHUS JieJaTh 000CHOBAaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIMXCS TaHHBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHE 3HAHUS JJIS PELIeHUs TpodiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIYYEHMIO HOBBIX 3HAaHUM II0 XUMHUM B COOTBETCTBUU C HKU3HEHHBIMU
MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHBIX cpepax mpodheccuoHaTbHOMN JesITENbHOCTH.
METANIPEAMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHUS YYEOHOTrO MpeaMeTa «XUMHS» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HauMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAOIIME [IEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPTIUs, SBJICHHUE, MPOIECC, CHCTEMa, HAY4YHBIH (aKkT, MPHHIUI, THIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIICI0OBaHKe, HAOIIOIEHIE, H3MEPEHHUE, DIKCIICPUMEHT U JIPyTHE);

YHUBEPCAIbHBIE y4eOHbIe JEUCTBUSA (mo3HaBaTeIbHbIE, KOMMYHUKAaTUBHBIE,
peryJsTHBHbBIE), oOecreunBarone (HOpMUpOBaHHE (PYHKIIMOHATBHONH TIPaMOTHOCTH H
COILMAIbHOM KOMIIETECHIMH 00yUaroIIUXCs;

CHOCOOHOCTh  OOYYarONmMXCSA  HMCIOJIb30BaTh ~ OCBOEHHBIE  MEXIMCIUIUIMHAPHBIE,
MHPOBO33PCHUCCKHUEC 3HAHUA W YHHBCPCAJIBbHBIC y‘—Ie6HBIe }IeﬁCTBHﬂ B IIO3HABAaTEILHON U
COLIMAJIbHOM MTPAKTHKE.

MertanpeaMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIbHBIMH YYCOHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PETYIATUBHBIMHA }IeﬁCTBHﬂMH.

OBJ]al]eHI/le YHUBEPCAJIbHBIMHA y‘leﬁHBIMl/l MO3HABATC/JIbHBIMHU HeﬁCTBHﬂMH:

1) 6a30Bble JIOTHYECKHUE [IeiiCTBUS:

CaMOCTOSITENILHO (POPMYJIMPOBAaTh W  aKTYaJIM3HpPOBATh MPOOJEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNeNaTh eI ACATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHUH WX JTOCTHIKCHU,
COOTHOCHUTD PC3YJIbTAThHI ACATCIBHOCTHU C IMOCTABJICHHBIMU LICIISIMU,



HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHble TNPU3HAKK TIOHSATHMM W yCTaHaBIMBaTb HUX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

BbIOMpATh OCHOBAHUS U KPUTEPUHU IS KJIacCU(UKALIMY BEUIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUUNHHO-CJIE/ICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIYKTUBHBIC, JIeTyKTHBHBIC, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHBOPEUUS B PACCMaTPUBAEMBIX SIBICHUIX, (DOPMYyIUPOBATH BBIBOJBI U
3aKIIIOUCHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XUMHYECKOM peakiuud — TpU PELHICHHH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKHX 3a/1a4, IPUMEHSITh Ha3BaHHbBIE MO/IETIbHBIC MPECTABICHUS JIJIS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEaKLUi;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI IO MIPOBEPKE MPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TNPOBEACHUS YUCHHUUECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTb O0OOOIIEHHS M BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIEJOBAHMS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3ajay, IPUMEHEHUIO Pa3IMuHbIX METO/OB ITO3HAHUS.

3) padora ¢ unopmaumeii:

OpUEHTUPOBAThCA B PA3NUYHBIX HCTOYHUKAaX uWHpopManmu (HayYHO-TIOMYJIsIpHAS
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
aHAIM3UPOBATh MH(POPMALIUIO PA3IUYHbIX BUI0B U (HOPM MPECTABICH NS, KPUTUUECKH OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

dbopMyIHMpOoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBbIE METOJAbl NpPH IOHCKE U OTOOope
uHpOopMaLKu, HeOOXOIMMOM [T BBITOJIHEHHS YU€OHbBIX 3a/1au OMpPEaeIEHHOTO THIIA;

nproOpeTaTh OMBIT MCIOIB30BaHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIIONIb30BaTh HAY4YHBIM $3BIK B KayecTBE CpEACTBa IpU pPadOTe € XUMHYECKOH
uH(popMalLMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKkue M MaTeMaTHYecKue) 3HaKU U
CUMBOIIBI, (hopmyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OgiajeHHe YHUBePCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUAIMM:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMON TEMbl B XOJ€ AMAJIOra W/WIH JUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (OPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIIHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIaTh C TNpE3EHTalMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU TIPH  BBIMIOJHEHUH XUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl MO WCCICIOBAHWIO CBOMCTB W3y4YaeMbIX BEIECTB,
peanu3zanuu y4eOHOTO MpoekTa U (OPMYJIHUPOBATH BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHBIX
UCCJIEIOBAHUM IMyTEM COTTIACOBAHUS MMO3ULIUHN B X0Z€ 00CyXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYLIECTBJISTH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
omnpezenss e€ UeNu U 3aJlayd, KOHTPOJIUPOBATh U MO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JEUCTBUN IPU BBIMOJHEHUHM y4eOHBIX U HCCIIEIOBATEIbCKUX 33/1ad,
BEIOHMpaTh HanOomee YPHEeKTUBHBIN CIIOCOO WX PEIICHUS ¢ YYETOM MOTYyYeHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKIIUIX;

OCYIIECTBIISITH CAMOKOHTPOIIb CBOEH JeSITEIbHOCTH Ha OCHOBE CaMOaHaIN3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckas XuMuUsh» OTPaKaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUYECKON COCTABJISIFOLIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJIU XUMHH B TIO3HAHWU SIBJICHUW TPUPOJIBI, B (GOPMHPOBAHUYU MBIILICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (GYHKIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOW Ui pelieHus
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpPAs BKJIIOYAET: OCHOBOIOJAraoIIue
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIA  CKEJET,
(GyHKIMOHATbHASA TPyMIa, pajuKal, W30MEpHUs, H30MEPhI, TOMOJIOTHUYECKHI psijl, TOMOJOTH,
YIJIEBOAOPOBI, KUCIOPOA U a30TCOAEPIKAIIME COCAUHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHMSI); TEOPUU U 3aKOHBI (TEOpUsI CTPOCHUST OPraHNYEeCKUX
BemectB A. M. byTiepoBa, 3aKkOH COXpaHEHHSI MAacChl BEIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMUMHUHW; MHUPOBO33PEHUECKHUE 3HAHMS, JIKAIIHNE B OCHOBE IMOHUMaHUSA
MPUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SBICHHUM, (DaKTOJIOTHUUECKHUE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OMyuYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BaXHEHIIINX OPraHUIECKUX BEIIECTB B OBITY
Y MIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIIATH XapaKTEPHBIC MPU3HAKK MOHSATHH, YCTaHABINBATH
WX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSATHS MPH ONMKHCAHWU COCTAaBa, CTPOCHUS U
MIPEBPALLEHUI OPraHUYECKUX COCANHECHUM;

c(OpMUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIMEHHON) (POPMYIT OPraHUYECKHX BEIIECTB
Y YpaBHEHUH XMMHYECKUX PEAKLUUN, U3rOTABIMBATh MOJEIN MOJEKYJ OPraHWYECKHX BEIIECTB
JUISL WIUTIOCTPALIMU UX XUMUYECKOTO U ITPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABINBATH MPUHAIIICKHOCTh H3yUYEHHBIX OPTaHUYECKHIX
BEIIECTB MO0 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIACCy/TpyIle COeIUHEHUN
(YrieBomopoabl, KHCIOPOA M a30TCOAEpXkalllue COEAMHEHHS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS), JaBaTh MM Ha3BaHMA No cucremarndeckoil Homenkiatype (IUPAC), a Taxxke



MPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTHAEIbHBIX OPraHUYECKHUX BEIIECTB (ITUJICH, MPOIHIIEH,
alleTUJICH, STHJICHIJIMKONb, TJIMLEPHUH, (eHom, ¢GopMalbAeru, aneTaibIeru, MypaBbUHAS
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TIIOK03a, (PPyKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHSI OINpPEAENATh BHJBI XUMHUYECKOM CBS3M B OpPraHMYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPUMEHATH IOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BeiecTB A. M. bytiepoBa st 00bsiCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTPOCHHE, (HU3MUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX IIPEJICTABUTENIECH PA3IMUHbIX KIACCOB OPraHUYECKUX BELLECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aneTwieH, OyrtaaueH-1,3, mermnOyramuen-1,3, OeH301,
METaHOJ, 3TaHOJ, ATHJICHTIIUKOIb, TIUIEPUH, (PEHOJ, aleTalbIeru/l, MypaBbHHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmajl, LeJUI0I03a, AaMHUHOYKCYCHas KHCIIOTa), WIUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEKJIYy HUMU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPH30BaThb MCTOUYHUKH YIIEBOJAOPOIHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEPepabOTKH M MPAKTUYECKOE MPUMEHEHHE
IPOJIYKTOB MEPEPadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOJHOTO BELIECTBA MITH IPOIYKTa PEaKLMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXO/HBIX BEIIECTB W MIPOJYKTOB PEAKIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XWUMHUU IIPU M3YYEHUHM BEIIECTB M XUMHUYECKHX SIBJICHUUN
(HabmoJieHne, W3MEpeHHe, OHKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOJIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalIUSX, CBSI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUiia MOJIb30BAHUS XMMHUYECKOW MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE ITpaBUiia OOpAIIEHHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBIITOJHEHUIO JJa0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMNOJHATE XUMHYECKUN HKCHEPUMEHT
(IpeBpallleHus] OPraHUYeCKUX BEIECTB MPU HArpeBaHUH, MOJYUYEHHUE ITUICHA M M3y4YCHHE €ro
CBOWCTB, KaUECTBEHHBIE PEAKIINU OPIraHUYECKUX BEIIECTB, I€HATYpaLus OSJIKOB [P HarpeBaHHH,
IIBETHBIE PEAKITNH OCJIKOB) B COOTBETCTBHH C ITPAaBUIIaMU TEXHUKHU O€30MaCHOCTH ITPH 00paIieHun
C BeILIeCTBaMH U J1aOOpaTOpHBIM 00OPYJOBaHHMEM, MPEACTABIATh PE3YJNbTAaThl XUMHYECKOIO
JKCIEepUMEHTa B (OpPME 3alUCH YPABHEHUH COOTBETCTBYIOIIMX peakiuidl U (OpMyIHpPOBATH
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO HH(OpMAaIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBa MaccoBoil nHpopmaiuu, IHTepHET u ApyTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTMYECKH IIeJIeCO00pa3HOTro
NOBEJCHUA B OBITY M TPYJOBOH [EATENBHOCTH B LENAX COXPAHEHHS CBOErO 370pPOBbsS M
OKPYXaIoIlel MPUPOIHOM Cpebl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha KUBBIC OPTraHU3MBbI
ONpENENEHHBIX OPraHMYECKUX BELIECTB, MOHMMas cMbica nokaszarens IIJIK, moscHATe Ha
IpUMepax CrocoObl YMEHBIICHUSI U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;



JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMH BO3MOXHOCTSIMU 3J0POBbs: YMEHHE HPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUI;,

JUTSL CTICTIBIX M CTA00BUISIINX O0YYAIONIMXCS: YMEHHUE UCTIOIB30BaTh PEIbeHO-TOUCUHYIO
cucreMy o6o3HaueHuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/t Konrpoabsnesie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCcKOM XMMUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3
M. bytieposa
Wroro mo pazneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIE YTI€BOIOPOABI — AIKAHbI 2
29 HenpenenbHble yraeBogOpOAbL: aJIKEHBI, 6 1
AJIKaJMEHbI, ATTKUHBI
2.3 ApomaTHudecKkue yriaeBog0pO bl 2
54 [IpupogHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
uX rnepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepskamnue oprannieckie coeJuHeHUst
3.1 Cnuptsl. ©enon 3
3. Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 VYriaeBoasl 3 1




Hroro no pazneny

Pa3znea 4. A3oTcoaepxaiiue OpraHnyecKkue coeIuHeHus

13

4.1 AMUHBI. AMUHOKUCIIOTHL. benkn 3
Hroro mo pazaeny 3
Pa3pnen S. BeicokoMoJIeKy A pHbIe COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bojgokna 2
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUE
10-b KJIACC

Tema ypoka

‘ Koaunuect
BO 4aCOB

Paznen 1. Teopernueckue 0CHOBBI OpraHu4eckoi xummuu (34.)

Tema 1.1 IIpenmet opranunyeckoii xumun. Teopusi cTpoeHusi opranudeckux coennnenuii A. M. bBytieposa (34.)

HpenMeT OpFaHI/IquKOﬁ XHUMHU, eé BO3HHKHOBCHHUC, paA3BUTUC U 3HAYCHHC

Teopus cTpoenust opraHudeckux coequuenuid A. M. byTiepoBa, €€ OCHOBHbBIE TTOJIOKEHUS

Hpe,Z[CTaBJ'IeHI/Ie (6] KJ'IaCCI/I(I)I/IKaI_II/II/I OpPraHu4YCCKuX BCIICCTB. HOMCHKHaTypa (CI/ICTeMaTI/I‘IeCKaH) n
TPUBHAJIbHBIC HAa3BAHUS OPIraHUYCCKUX BCIICCTB

Paznen 2. Yraesoaopoast (134.)

Tema 2.1 IIpeaenbHble yIiIeBOAOPOAbI — AJKAHBI (24.)

(6}

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM PSiTT

MertaH u 3TaH — HpOCTeI\/'IH_II/Ie MMPpEACTAaBUTECIIN AJIKAaHOB

*

*

AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA
OTUiEeH U NPONUIEH — MPOCTEHIINE PEICTaBUTENIN AIKEHOB

© 0 N O

IIpakTnueckas padora Ne 1. «[lomyuenue 3TuneHa U U3y4E€HHUE €TI0 CBOMCTBY»

Ankanuensl. byranuen-1,3 u metminoyraauen-1,3. [lonydyeHne CHHTETHYECKOTO KaydyKa U pe3UHbI

11

AJKWHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUN PsJl. ATIETHIICH — TPOCTEUIITNN TTPEICTaBUTEINb
ATKHUHOB

Brrunciaenus mo YPaBHCHUIO XUMHYSCKOMU pcaknuuu

12

Tema 2.3. ApomaTnueckue yriieBoaopoabl (24.)

ApeHLII OCH30II U TOJIYOIJI. TokcuYHOCTH apCHOB

13

I'enermueckas CBA3b YIII€BOAOPOJA0B, MPUHAAJICKAIINX K pa3JIMYHBIM KilacCaM




Tema 2.4. [IpupoaHbie HCTOYHUKH YIJ1€BOAOPOAOB U UX NepepadoTka (3 4.)

14” [TpupoaHbIE HCTOYHUKH YTIIEBOJIOPOIOB: MPUPOIHBIN T'a3 U MOMYTHBIC HE()TAHBIC Ta3bl.
15* [TpupoaHbIE HCTOYHHUKH YTIIEBOJAOPOJIOB: HEPTH U MIPOIYKTHI €€ mepepadoTKu
16 Koumponvnas paboma Nel 1o pazzneny «YTiaeBOI0POIbI
Pasznea 3 Kuciaopoacoaepxamue oprannyeckue coexuHenus (134.)
Tema 3.1. Cnuptbl. ®enoJ (34.)

17 [IpenenpHble OTHOATOMHBIE CIUPTHI: METAHOI U ATaHOI. Bojgopoanas cBs3b
18 MHOroaroMHbI€ CIIUPTHIL: ITHICHTIIUKOIb U TIUIEPUH
19 @DeHo: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE U XUMHUUECKHE CBOMCTBA, IPUMEHEHHE

Tema 3.2. Anbaeruabl. Kapo6onosbie kucjiorbl. Ciio:kHbie 3¢pupsi (74.)
20 Anpaeruapl: GopMalIbICTH U alleTAIbICTH . ALICTOH
21 OAHOOCHOBHEIE MPeACIbHBIC KAPOOHOBBIC KHCIOTHI: MypaBbUHAS U YKCYCHAs
22 IpakTuyeckas padora Ne 2. «CBolicTBa pacTBOpa YKCYCHOM KHCIIOTBD)
23" CreaprHOBas U OJICMHOBAsI KUCTIOTHI, KaK MPEICTABUTEINN BBICIITUX KapOOHOBBIX KHCIIOT
24" MBpi1a Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEe AeCTBHE
25 CrnosHble 3(upbl KaKk MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. ' HAPOIIN3 CIIOKHBIX 3PUPOB
26 Kupsr: rusniponus, mpuMeHeHne, OMOJIOTUYECKasi POJib )KUPOB

Tema 3.3. YriaeBoasbl (34.)

27 VYrneBobl: cocTaB, kinaccudukaius. Baxknenme npeacTaBuTeNn: TI0Ko3a, PpyKTo3a, caxaposa
28 Kpaxman u nennrono3a kak IpupoHbIE MOIUMEPHI
29 Konumponwvnas paboma N2 no pazneny «Kucnopoaconepixariue opraHU4ecKrue COSTUHEHUS

Pasnen 4 A3zorcoaepixkamme opranndeckne coenHeHus (34)

Tema 4.1. AMUHBI. AMUHOKHCJI0THI. bejiku (34.)

30 AMUHBL: METWJIAMAH ¥ aHWIHH
31 AMUHOKHUCITOTHI KaK aM(OTEpHBIE OPTaHUYSCKUE COSAMHECHHMSI, UX Onoiorndeckoe 3HadeHue. [lenTu st
32 benku kak mpupoHbIe BEICOKOMOJIEKYIISIPHBIE COSTMHEHUS




Pa3znen 5 BoicokoMoJieky/IsipHbIe coeIMHEHU (2 4.)
Tema 5.1. ILlinactmaccesl. Kayuyyku. Bosiokna (24.)

OCHOBHBIE TTIOHSATHSA XUMHHU BBICOKOMOJICKYJISIPHBIX COGI[I/IHGHI/Iﬁ
OcCHOBHEBIE METOJbI CHHTE3a BBICOKOMOJICKYJIAPHBIX COC,Z[I/IHCHI/Iﬁ. HJ'IaCTMaCCI)I, Kay4yKH, BOJIOKHA







YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOT'O
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA
* Xumus, 10 xmacc/ T'abpuensa O.C., OctpoymoB WN.I'., CnaaxoB C.A., JIéBkun A.H.,
Axuunonepnoe obmectBo «M3narensctBo «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI J1Sd YUUTEJA
®denepanbHbIN rOCY1apCTBEHHBI 00pa30BaTEIbHBIN CTAHIAPT OCHOBHOTO OOIIET0 00pa3oBaHuUs
https://fgosreestr.ru/educational_standard

Konnemnmusa MpenoaBaHus y4eOHOT0 npeaMera "Xumug"
https://docs.edu.gov.ru/document/Ob91a0fbd7deae619ad552137f44dc3d/

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
Jns obecrniedeHusi MIOJOTBOPHOTO Y4YEOHOro Ipoliecca IMpearnoyiaraeTcsi HCHOJIb30BaHUE
uH(popMaIuy U MaTepHaANIOB cieayomux NHTepHeT-pecypcoB:

-MunucrepctBo  obpasoanuss P®:  http://www.informika.ru/;  http://www.ed.gov.ru/;
http://www.edu.ru/

- Tectuposanue online 5-11 kmaccer: http://www.kokch.kts.ru/cdo/

-ITenarorudeckas macrepckasi, ypoku B IuTepHere u MHOTOE Apyroe: http://www.teacher.fio

- HoBble TexHOoruu B oopazosanuu: http://www.edu.seana.ru/main/ -IlyreBoautens «B mupe
HayKW» JIJIsl IIKOJIBHUKOB: http://www.uic.ssu.samara.ru/nauka/

-Meraunnuknoneaus Kupuiaa u Medoaus: http://www.mega.km.ru/

-Caiit «1 uay Ha ypok xumuny»: http://.1september.ru/

-Komnekuuu TIOP: http://school-collection.edu.ru/collection.organik/ -Komnekiuu cpenneit
mwkoJbl: http://www.chemistry.ssu.samara.ru/

-OCHOBBI XUMHUU: ANEKTPOHHBIN YUEOHUK « XUMUS I BCEX»: UIUTFOCTPUPOBAHHBIE MaTEPHAIIBI
1o o0IIIel, OpraHMYeCKor U HeopraHnveckoil xumun: http://school-sector.relarn.ru/nsm/
-OnekTpoHHass OWONMOTEKa y4eOHBIX MAaTEepUalioB MO XUMHU Ha mnopraie Chemnet:
http://chemfiles.narod.ru/

- [IporpammHOe o0ecrieueHre o XUMHUH.
MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOI'O
MPOLHECCA YYEBHOE OBOPYIOBAHHUE

1. Tocka

2. Komnerotep

3. IIpoekTop
4. Ilepuoguyeckas cucremMa xuMuueckux snemeHToB /. . Menaeneena.

5. DIIEKTPOXUMUYECKHN P HAIPSHKEHUM METAIIIIOB.

6. Tabnuma pacCTBOPUMOCTH.

7. Knaccudukaiys HEOpraHu4ecKux BeIeCTB.

8. IlopTpeTsl XUMHKOB.

OBOPYJIOBAHME JIUIsI MTPOBEJAEHUSI IPAKTUYECKUX PABOT

1. ITpoOupku
2. llITatuBbl

3. PeakTuBbI (COJIH, KUCIIOTHI, IEIOYN U MHIUKATOPHI)

4. CTekJIIHHBIE TAJTOYKH



http://www.edu.ru/
http://www.kokch.kts.ru/cdo/
http://www.teacher.fio/
http://www.uic.ssu.samara.ru/nauka/
http://www.mega.km.ru/
http://.1september.ru/
http://www.chemistry.ssu.samara.ru/
http://school-sector.relarn.ru/nsm/
http://chemfiles.narod.ru/
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