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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XHMMHM Ha YPOBHE CpeIHEro oO0miero oOpa3oBaHMs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepainuny, TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEBLHON MPOrPaMMBbI  CpeHero oOIIero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbIX B  DeaepalbHOM  TOCYAapCTBEHHOM
obpazoBarenbHoM cTtangapre COO, c¢ yuérom KoHmenmuu mpenoiaBaHus
y4yeOHOro mnpeameTra «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
denepanu, peanu3yOIIUX OCHOBHBIE 00pa3OBaTENbHBIE MPOrPAMMBI, U
OCHOBHBIX TMOJNOXkeHUNH «CrpaTreru pa3BUTHs BocnuTaHus B Pocculickoi
Oepneparuun Ha nepuoy 10 2025 ronma» (Pacnopsokenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY MOIXO0MIOB K pa3pabOTKe MPOrpamMMbl MO0 XUMHUHU, K OMPEACIICHUIO
oO1ieil crpareruy 00y4eHHsl, BOCIUTAHUSA U PAa3BUTHUS 00YyYaIOIIUXCS CPEACTBAMU
yueOHoro npeamera «Xumusi» aiig 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHnentyanbHbie nosokeHuss GI'OC COO o B3auM0OOYCIOBIECHHOCTH IICJIEH,
coliepaHusi, Pe3yJIbTaTOB OO0y4YeHHUs U TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, NOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHON  OpraHu3alui, SBISETCA HEOThEMJIEMOM YacThl0 HX
oOpazoBaHHocTd. OHO CIYXUT 3aBepLIAIONIMM 3TalloOM peaju3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIFOUYEBBIX IIEHHOCTEH, MPHUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHs. OTH LEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS B O0IIEH KYJIBTYPHI
YelioBeKa, a TakKe HSKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0pPOBBI0O M TpUpPOIHON cpene. Peammsyercs xumudeckoe oOpa3oBaHHE
oOydJaronmxcsi Ha YpOBHE CPeIHEro o0Iero oopa3oBaHus CpPEeACTBAMHU y4eOHOTO
npeaMera «XHMHSA», COJEpKAHHE M TIOCTPOCHHE KOTOPOro OIPENEIEHbl B
nporpaMme Mo XHMHUHM C YYETOM CHEHU(PUKH HAYKHM XUMHH, €€ 3HAYeHUS B
MO3HAHUU TPUPOJBI U B MaTepUalbHOW >KM3HU OOLIECTBA, a TaKXkKe C Y4ETOM
o0luMX 1ened W NPUHIMIIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero oorero oopaszoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK HUIpaeT 0coOyl0 poiib B
COBPEMEHHOW NUBUIIM3AIMU, B CO3aHUU HOBOW 0a3bl MaTepUANbHON KYJIbTYPHI.
Ona BHOCHUT CBOU BKJIaJ B ()OPMHPOBAHUE PAIMOHATEHOTO HAYYHOTO MBINIJICHUS,
B CO3JIaHUE IEJOCTHOTO MPEACTABICHUS 00 OKPYXKAIOUIeM MHUpPE KaK O €IMHCTBE
IPUPOIBI M YEJIOBEKa, KOTOpPoe (OPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEIIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHPA, OCO3HAHMS B3aHMOCBSI3U MEXIY
CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHO B3aMMOAECHCTBYS C APYTUMU €CTECTBEHHBIMU HayKaMU, XUMUs CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpPbI, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3MJATeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBlieHA HAa pEUIEHUE



rI00aNBHBIX TPOOJIEM YCTOMYMBOIO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTMUECKON 0€30I1aCHOCTH U OXPAHBI 370POBbSL.

B coorBercTBUM € OOIMMM LEISIMU M HPUHLUIIAMU CPEJHETO OOILEro
obOpazoBaHus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3YyYEHHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOILEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYKH UM I BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OPHUEHTHPOB, YCICIIHOTO BKIIOYECHHS B JKH3Hb COLMYMA, IIPOJOJDKEHUSA
o0pa3oBaHMs B pa3IUYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEIH.

CocraBnsomuMu  nipeaMera  «XUMHs»  SABISAIOTCA  0a30Bble KypChl —
«Oprannueckas xumus» U «OOmas ¥ HeopraHMYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJepXaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHWI TI0 HEOPTAaHWYECKOW XUMUU (C BKIIOUCHHEM 3HAHUU W3 OOIICH XUMHH) U
opranndeckon xummu. GopMUpOBaHHE NAHHOW CHCTEMBI 3HAHUM IPU U3YYEHUH
npeaMera o0ecnedyrBaeT BO3MOYKHOCTh PAaCCMOTPEHHUS BCErO0  MHOIroooOpasus
BEIIECTB HA OCHOBE OOLIUX MOHITHI, 3aKOHOB U TEOPUIA XUMHUH.

Crpykrypa conepxkaHusi KypcoB — «Opranuueckass xumus» u «OOmast u
HEOpraHuyeckas XUMHUsA» c()OpMHpOBaHA B IPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOI'O IMOJAXO0Ja K H3Y4YEHHIO Yy4eOHOro wmarepuana u oOyCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPEICNIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XWMMHH BEIECTBA
pacCMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOHW TEOPUU CTPOEHUS OPraHUYECKUX
COCAMHEHHNM, a TAaKK€ Ha YPOBHE CTEPEOXMMHUUYECKUX M IJIEKTPOHHBIX
MPEACTAaBICHU O CTpoeHnH BemecTB. CBemeHMss 00 U3y4aeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OMOIOTHYECKU
aKTUBHBIX COEIUHEHHMH. B Kypce OpraHnyecKkoM XUMHH IIOJIYy4YalOT DPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOT'O O0IEro 0O0pa30BaHUs MEPBOHAYAIBHBIC
IPEICTaBICHUS O XUMHUUYECKOM CBSI3U, KJIACCU(PUKALMOHHBIX IIPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, 0 XUMUUECKONW PEAKIINH.

Ilon HOBbIM yrioM 3peHus B mpenMere «Xumus» 0a30BOro YpOBHS
paccMaTpuBaeTcsi H3YYEHHBIH Ha YpPOBHE OCHOBHOIO o0O0IIEro oOpa3oBaHMs
TEOPETUYECKU MaTepuan M (AaKTOJIOTMUECKHE CBEIEHHMS O BEIEeCTBAX U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas M HeopraHuyeckas
XUMUSD» 00ydarolMMcs MPEAOCTaBIsETCS BO3MOYKHOCTh OCO3HAThb 3HAYEHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAO0JOTMUECKUX MO3HIIMMA,
riy0’ke TMOHATh MCTOPUYECKOE W3MEHEHHE (QYHKIUH STOro 3akoHa — OT
o0o01aromieit 10 0ObACHSIOMENH U TPOTHO3UPYIOLIEH.

Envnas cucrtema 3HaHUM O BAXKHEWIIHMX BEHIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M NPHUMEHEHHH, a TAKKE O XMUMHUYECKUX PEAKUUSAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX MpoTeKaHus naomnosHsercs B Kypcax 10 m 11 kiaccos
IEMEHTAMHU COJEP)KAHMSI, HMEIOIIMMHU KYyJbTYPOJOTHYECKUM W IPUKIATHOU
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT IIOHMMAaHHIO B3alMOCBS3M XUMHUHU C
JPYTMMH HayKaMM, PacKpbIBalOT €€ POJIb B IIO3HABATEJIBHOM U IPAKTHYECKOU
JESATEIIBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXEHHUSI K IPOLIECCY



TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHH, TTOMOTaIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XHMMHUEW, KPUTUYECKH OCMBICIHMBATh MH(MOpPMAIUIO U
OPUMEHATh €€ JUId TONOJIHEHUS 3HAHUM, pEeIIeHUs HWHTEICKTYalbHbIX U
HKCIIEPUMEHTAILHBIX MCCIIEA0BATENIbCKUX 3a/1a4. B 1ienom conepkanue yueOHOro
npeaMera  «XUMHUsSD»  JAHHOTO  YPOBHS  M3YYEHUSI OpPHUEHTHPOBAHO  Ha
dbopmupoBaHrue y 0OydarOMIMXCd MHPOBO33PEHUYECKOW OCHOBBI JIJISi TOHHUMAaHUS
dunocopckux uaed, TaKMX Kak: MaTepUalbHOE €AMHCTBO HEOPTaHHMUYECKOTO M
OpPraHMYECKOTO MHpa, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTpOCHHEM, T[O03HABAEMOCTh MPHUPOAHBIX SBIECHUN MMyTEM OSKCIEpUMEHTa U
pelieHusT MPOTUBOPEYUH MEXKAYy HOBBIMU (akTaMH UM TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHNUE POJIM XUMHUHU B PEIICHUU 3KOJOTUYECKUX IpobdiieM, a
Takke MpobieM cOepekeHUsl IHEPreTUUECKUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUI U MaT€pPUAJIOB.

B nmuane pemieHus 3amad  BOCHUTAHUS, Pa3BUTUS U COLUATU3ALMH
oOyyJaroumxcsi MpUHAThIE MPOrpaMMOM MO XMMHHM TOAXOAbl K OMNpPENEICHUI0
colepkaHusi M TOCTPOCHMSI TMpeaMeTa MpeaycMaTpuBaloT (OpMHpPOBAaHUE
YHUBEPCAIbHBIX y4e€OHBIX JEHUCTBUN, HUMEIOIUX ©0a30BO€ 3HAYEHUE MJIA
pa3IMYHBIX BHUAOB JACSATENBHOCTU: pEIICHUS NpoOsieM, TOHUCKA, aHajau3a M
00paboTku uHpOpMaIIK, HEOOXOIUMBIX ISl TPUOOPETEHUS OIBITA MPAKTUYECKON
U UCCIIEeIOBATEeNIbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpakTuke mnpenomaBaHus XUMHH Kak Ha YpOBHE OCHOBHOTO OOILEro
o0pa3oBaHms, TaK U HA YPOBHE CPEAHETO 001Iero 00pa3oBaHus, MPU OMPEACICHUN
COJIepKaTeNbHOM XapaKTEPUCTUKU IeJed HU3yYeHHUs NpeaMeTa HallpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPATUIIMOHHO MPU3HAETCA (OPMUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTU COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATEILHOCTH YE€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KyNbTypbl. C
METOJMYECKOW TOYKHM 3PEHUsI TAaKOM MOJAXOJ K OINpPEACNICHUIO IeNied H3ydeHUs
IpeMEeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CorynacHO NaHHOM TOYKE 3pEHHUs TJIABHBIMU LEISIMU HM3yYEHHs MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kiacc) saBisroTcs:

. dbopMHpOBaHWE CHUCTEMBl XHMHYECKHUX 3HAHUA KaK BaKHEUIIEH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOUW KapTHUHBI MHPA, B OCHOBE KOTOPOM JIeKaT
KJIIOYEBBIE TMOHATHS, (PyHIAMEHTAIbHBIE 3aKOHBI M TEOPUU XUMHH, OCBOCHHE
A3blKa HAyKW, YCBOCHHME W TIOHMMAaHHE CYIIHOCTH JOCTYIHBIX OOO0OIIEHHI
MHUPOBO33PEHYECKOT0 XapakTepa, O3HAKOMJIEHHE C HCTOpUEH WX pa3BUTUSA U
CTaHOBJICHMUS;

. dbopMHpoBaHUE M pPa3BUTUE MPEACTABICHUN O HAYYHBIX METOJIAaX
MO3HAHUS BEIECTB M XUMHUYECKUX PEaKIMM, HEOOXOAUMBIX ISl MPUOOpETEeHUs
YMEHUN OPUEHTHUPOBATHCA B MHUPE BELIECTB U XUMHUYECKUX SIBICHUH, UMEIOLIUX
MECTO B IPUPOJIE, B MPAKTUUECKON U MOBCEIHEBHOM KU3HU;



. pa3BUTHE YMEHUH U CIOCOOOB JESITENBHOCTH, CBSI3aHHBIX C
HaOMIoIeHneM U OOBSCHEHHEM XHMHYECKOTO JKCIEpHUMEHTa, COOII0EeHUEM
npaBui 6€30MacHOro 0OpaIeHNS C BEIIECTBAMH.

Hapsny c atum, coaepxarenbHas XapakTepUCTUKA LeIel U 3a/1a4 U3y4eHHs
npeaMeTa B MporpaMme o XUMHUHM yTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHU
C HOBBIMH NPHOPUTETAMH B CHUCTEME cpelHero obmero odpasoBanusi. Ceroans B
OpenojaBaHuy  XUMHUKM B OoOJiblIed  CTENEeHM OTAAETCS  MPEANOYTEHHE
NPAKTHUECKONM KOMIIOHEHTE COJAep)KaHui OOydYeHHUs, OPHEHTUPOBAHHOM Ha
MOJIFOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHON OpraHMU3alliy, BIAACIOIIETO HE
HA0OpOM 3HaHWN, a (YHKIIUOHATHHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOaMH U
YMEHHUSIMH aKTUBHOTO TMOJYY€HHUS 3HAHUN U MPUMEHEHHUS WX B PEaTbHON >KU3HU
JUISL pEIICHUs TPAKTUUECKHUX 3aj1au.

B cBs3M ¢ 3TUM mpu H3yYyeHUHW MpeaAMeTa «XUMHUA» TOMHUHHPYIOIIEe
3Ha4YeHHe MPUOOPETAIOT TaKKUe NN U 3a/1auH, KakK:

ananTanus oOy4yaromuxcst K yCJIOBUAM JAUHAMHYHO Pa3BUBAIOIIETOCS MHpa,
dopMHUpoBaHHE  HMHTEIJICKTYalbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
camM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEIBHOMY HPUHSATHIO TPAMOTHBIX
pelIeHNi B KOHKPETHBIX KU3HEHHBIX CUTYAIHsIX, CBSI3aHHBIX C BEIECTBAMH U MX
IpUMEHEHHUEM;

dopmupoBaHue 'y O0OydYalOUIMXCS KIIOYEBBIX HABBIKOB  (KIIOYEBBIX
KOMIETEHIINI), UMEIOUIMX YHUBEPCAJIbHOE 3HAUYCHHUE ISl Pa3IUYHBIX BUIOB
JeSTENIbHOCTH: pelIeHusl nmpo0jeM, oUcKa, aHaln3a U 00paboTku MHGpOpMAIUH,
HEOOXOJUMBIX Ui NPUOOPETEHHsI OMbITa JAEATEIbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B T[O3HAHUM XHMHH, a TaKXKe I OLEHKH C TO3ULIUN
IKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPELY;

pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPYECKUX
crocoOHOCTEH 00yJaromuXxcs: CIOCOOHOCTH CaMOCTOSTEIBHO MPUOOPETaTh HOBBIE
3HaHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU NOTPEOHOCTSIMH, HCIIOJIb30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUHU JJIsl [TOMCKA M aHaju3a y4eOHOW U
HAYYHO-TIONYJISIPHON MH(POPMALIUK XUMUYECKOTO COIEP KaHuUS;

dopmupoBanue u pa3BuTHE Yy OOYy4YalONIMXCS ACCOIMATHBHOTO |
JIOTMYECKOTO MBILIUIEHUS,, HAOII0AAaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpBIE 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH, IIPU MJIAHUPOBAHUH U MPOBEACHUN
XUMHUYECKOT0 IKCIIEPUMEHTA;

BOCIHUTaHHE Yy oOydaromuxcs YOeKIEHHOCTH B TyMaHHUCTHYECKOU
HANpaBJIEHHOCTH XWUMHUH, €€ BAXKHOM POJM B PEHICHHH TI00aNbHBIX MpoOiieM
palMOHATBHOTO MPUPOIONOIB30BaHNUs, IOTIOHEHUS SHEPTeTUIECKIX PECYPCOB U
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEepexHOro
OTHOILIEHHSI K TPUPOAEC M CBOEMY 3J0POBBIO, a TaKKe NPUOOPETEHHsS OIbITa
UCTIOJIb30BAaHUSl TOMYYCHHBIX 3HAHUW Il MPHUHATUS TPAMOTHBIX pEUICHUH B
CUTYalHsIX, CBSI3aHHBIX C XUMHUECKUMHU SBJICHUSIMH.



B yueOHoMm maHe cpemgHero oOmiero oOpa3oBaHHUS MpeaMeT «XHUMUS»
0a30BOT0 YpOBHSI BXOJUT B COCTaB IMpeaMeTHON 00sacTu «EcTecTBeHHO-HAYyUHbIE
PEIMEThBD.

OO01iee 4YMCIO 4YacoB, OTBEAEHHBIX IJisi M3Yy4Y€HUS XHUMHUM, Ha 0a30BOM
YpOBHE cpeqHero odiiero oopa3zoBaHus, cocTaBiseT 68 dacos: B 10 knacce — 34
yaca (1 gac B Heenmo), B 11 kimacce — 34 gaca (1 gac B Heneno).



COIAEPKXAHUE OBYUYEHUA
10 KJTACC
OPI'TAHNYECKASA XUMUA

Teoperuyeckue 0CHOBbI OPraHUYECKOU XUMMUH

[IpenMeTr opraHn4YecKo XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPUAIOB. [€0pUs CTPOEHUS OPraHUYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TToI0)KeHH. CTpyKTYpHBIE (hOPMYJIBI
OpraHMYeCcKUX BemecTB. [oMmonorusi, wu3zoMepus. XuMU4YecKas CBSI3b B
OPraHMYECKUX COEAUHEHUSIX — OIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBienue o knaccudukauu opraHuueckux BemecTts. HoMmeHnkiatypa
OpraHWYEeCKUX COEIMHEHHH (CHCTeMaTh4yecKas) M TPUBHAJIBHBIE Ha3BaHUS
BAKHEUIINX MMPEJACTABUTEIEN KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJIbl HM3y4YEHHs BELIECTB M HMX NPEBPALLECHUN:
O3HaKOMJIEHHE ¢ o0OpasllaMHd OpraHMYeCKHX BEIIECTB W MaTepuajaMH Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHMYECKHX BELIECTB, HAOIIOACHHE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPTaHUYECKNX BELIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHUE).

YriaeBoaopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHU psiaA. MeTaH U 3TaH —
IPOCTEUIINE TPEICTABUTENN aJIKaHOB: (U3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHus] U TOpPEHUs), HAXOXKJEHHUE B MPUPOJE, TOJyUYEHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUI pAl. DTUIIEH U MPONUIIEH —
IpOCTeiIlne MPEJCTABUTENN AalKeHOB: (U3NYECKUE M XMMHUYECKHE CBOWMCTBA
(peakuuMu TUAPUPOBAHUS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHUCJIECHUS U
NOJINMEPU3ALINH ), TOJIYYEHUE U IPUMEHEHHE.

Anxamguensl: OyrtanueH-1,3 u merunOyraauen-1,3: crpoeHue, BakHeHIIne
XUMUYECKHE CBOWCTBa (peakuus noaumepusauuu). [lomydeHue CHHTETHYECKOIO
Kay4yyKa U pE3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKHMH psiI.
ALleTUIEH — NOPOCTEUIIMA MPEICTaBUTENb AJIKUHOB: COCTaB, CTPOCHHUE,
bu3nUecKue u XMMUYECKHUE CBOMCTBA (PeaklMK TUIPUPOBAHMUS, TaJJOTEHUPOBAHUS,
rUpaTalyu, TOpeHus ), MoJyyeHrne u IpuMeHEHHeE.

Apensbl. benzon: cocras, cTtpoeHue, (GU3MUYECKUE U XUMUYECKHUE CBOWMCTBA
(peakiuu rajoreHUpOBaHMsSI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHHe. Tonyon:
cocmas, cmpoenue,  Quauueckue U  Xumuuveckue  ceolicmea  (peakyuu
2an02eHUPOBANUsl U HUMPOBAHUS), NOdyYyenue u npumeneHue. TOKCUYHOCTD
apeHoB. ['eHeTHYeckass CBSI3b MEXIY YIVIEBOJOPOJAMH, NPHHAMJIEKAIIMMHU K
pa3IUYHBIM KJIACCAM.

IIpuponHble MCTOYHUKM yIiIeBOAOpOAOB. IlpupoaHslii ra3 M HOMyTHBIE
HedTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl mepepaboTku HedTu:



NIEPErOHKA, KPEKUHI (TEPMUYECKHUM, KaTaAIUTHYECKHil), mnuposm3. IIpoayKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIH
yroJib U IPOAYKTHI €r0 MepepadOTKH.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHs BELIECTB M MX IPEBPALLCHUIN:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLIHUU
«Hedptb» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
rajJOr€HONPOU3BO/IHBIX, ITPOBEICHUE NPAKTUUECKON PabOThI: MOJIyYEHNUE ITHIIEHA
Y U3YUYEHHE €T0 CBOUCTB.

Pacuérnbie 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKLMU 0 W3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB MM MTPOYKTOB PEAKIIUN).

Kucnopoacoaepxamme opranudeckue coeJUHECHUS

IIpenenbHble OMHOATOMHBIE CHOUPTHL. METaHOI M JTaHON: CTPOCHUE,
(¢uznueckue M XHMUYECKHE CBOMCTBA (pPEaKIMM C aKTUBHBIMH METaJUIaMH,
rajJJOr€éHOBOJIOPO/IaMH, TOpPEHHE), MHpUMEHEHHe. BojoponaHblie CBSI3U MEXAY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJIA HA OPTaHNU3M YeJIOBEKA.

MHOroaromMHple  CHHUPTBL. OTWIEHIVIMKOJIb W  TIULEPUH: CTPOECHHUE,
¢uznueckue W XMMHMYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO ILIEIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHAsl PEaklMs Ha MHOTOaTOMHble cnupThl). [leficTBue Ha
opraHusM uesoBeka. [IpumeHenue ramuepruHa U 3TUIIEHTJIKOJIS.

®eHon: CTpOEHHE MOJEKYJbl, (U3NYECKUE U XHUMHUYECKHE CBOWCTBA.
Tokcuunocts penona. [Ipumenenue penona.

Anbaerunpl U kemouwvl. DopMaIbAECTUI, AaUETAIBACTUA: CTPOECHUE,
¢usznyecKkue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCICHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKLIMH ), TIOJyY€HHE U IPUMEHEHNE.

OZHOOCHOBHBIE IIpeNENbHbIE KapOOHOBBIE KHUCIOTBl. MypaBbUHas U
YKCYCHasl KHCIJIOTBI: CTpO€HHE, (pU3MUecKre U XMMHUYECKHE CBOICTBa (CBOMCTBA,
oOuye s Kiacca KUCIOT, peakiusi 3TepupuKalnm), NOJIydeHUEe U IPUMEHEHHUE.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KHACIOT. Mblia KaK COJIM BBICIIMX KAPOOHOBBIX KUCJIOT, X MOIOILEE AEHCTBHE.

CnoxHble 3¢Qupbl Kak MpPOU3BOJAHBIE KapOOHOBBIX KHCIOT. ['maponus
ci0kHbIX 3¢upoB. XKupsl. 'naponus xxupos. [Ipumenenue xxupos. buonornueckas
POJIb KUPOB.

VYrineBomel: cocTaB, Kiaccupukanus — yrieBoaoB  (MOHO-, JAH- W
nosiicaxapuabl). ['oko3a — npocTelimii MOHOCaxapH/1: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBAa (B3aMMOJACWUCTBHE C
ruapokcuaom Meau(Il), okucnenune ammuadHbIM pacTBOopoM okcuna cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bI), HAXOXACHHWE B TMPHUPOAE, NMPUMEHEHHE,
ounonoruueckas poiab. PotocunTe3. OpykTO3a KaK U30MEP IIFOKO3BI.

Kpaxman u nemnono3a Kak NpupoHbie noauMmepsl. CTpoeHne Kkpaxmana u
HEeJUTI0I03bl.  Pu3nyeckue W XUMHUYECKME CBOWCTBA Kpaxmana (THApOJIU3,
KayeCTBEHHAsI peakLus ¢ HoJ0M).




DKCNEepUMEHTAIBHBIE METOJIbI W3y4YeHUs BEIIECTB M HX TMPEBpPAIICHUN:
pOBE/ICHHE, HAONIOJICHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIa
okcupoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJICHCTBUE TJIMIIEPUHA C
ruapokcuiom menu(Il)), anpaernios (OKuciIeHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wMenu(Il), B3ammopeiicTBHE Kpaxmanaa C HOIOM),
IPOBE/ICHHE NMPAKTUUECKOU pabOThIl: CBOICTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.

Boruncnenuss mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

A30TCcoepKalue OPraHnYeCKUe COSIMHEHMS.

AMUHOKHUCIIOTHI Kak aM(OTepHbIe opraHudeckie coenunenus. duznueckue
U XUMHUYECKHE CBOWMCTBA aMUHOKHUCIOT (Ha mpumMepe rmiuHa). buomornueckoe
3Ha4YE€HHE aMUHOKHCIIOT. [lenTuabl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHbIE coenuHeHus. [lepBuuHas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
THIPOJIN3, IEHATYpallMsl, KAUECTBEHHBIE PEAKIIMK Ha OEJIKU.

OKCHepUMEHTAIbHBIE METOJIbl M3y4Y€HHs BELIECTB M MX TNPEBPALCHUN:
HaOJI0ZICHUE U OMHMCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OEIKOB Mpu
HarpeBaHUU, IBETHHIC PEaKIUU OEIKOB.

BbicokoMouiekyJisipHbIe cOeTHHEHUsI

OCHOBHBIE TIOHSITHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCTMHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHAS MOJIEKYJIsIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCAMHEHUNH —
MOJIUMEPU3AITUS U TOJTUKOHIECHCAIHSL.

OKCHepUMEHTAIbHBIE METOJIbl M3y4Y€HHUs BELIECTB M MX MPEBPAILCHUN:
03HaKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MexnpeIMeTHBIX CBSA3EH MPU M3YYEHUH OPraHUYEeCKON XUMHU
B 10 kiacce ocCyllecTBIAETCS 4Yepe3 HMCIOIb30BaHHWE KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHSTHM, TaK U MOHSATUH, SBISIOMIMXCS CUCTEMHBIMHU JUISl OTIEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IMKIIA.

OO1ue ecTecCTBEHHO-HAYYHbIC TMOHSTHS: SBJICHHME, HAy4YHbIM (QaxT,
TUMOTE3a, 3aKOH, TEOpHUs, aHalW3, CUHTE3, KiIaccU(UKaIMs, MNEePUOJUYHOCTD,
HaOJI0/IEHUE, U3MEPEHUE, SKCIIEPUMEHT, MOICTUPOBAHUE.

®duszuka: Marepus, OdHEpPrus, Macca, aroM, DOJIEKTPOH, MOJIEKYIa,
DPHEPTreTUYECKUA ypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: knerka, opranusMm, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboToCcuHTE3, OHMOJOTMYECKH AaKTHUBHBIC BellecTBa (OCNKHU, YIJIEBOABI, KUPHI,
dbepMeHTHI).



['eorpadusi: MuHEpaibl, TOPHBIE TTOPOJIBI, MOJIE3HBIE UCKOTTAeMbIe, TOTLIHBO,
peCypCHL.

TexHonorus: IHUILEBbIE NPOAYKTbI, OCHOBbI PALMOHAJIBHOIO NUTAHUA,
MOIOIIME CPELICTBA, JEKAPCTBEHHBIE U KOCMETUYECKUE IIPENapaThl, MaTEpUalIbl U3
VICKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJTACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckne 0CHOBbI XUMUH

XVMMHYECKUM dneMeHT. AToM. Sapo aroma, u30TONBI. OJIEKTPOHHAS
00o0Ji0uKa. DHEPreTUYeCcKue ypoBHHU, MOAYPOBHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeesieHnsl 3JEKTPOHOB MO OpOUTAIIM B aTomax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpalusi aTOMOB.

[Tepnonnueckuit 3akoH u [lepuoandeckas cucremMa XMMAYECKUX 3JIEMEHTOB
. U. MenaeneeBa. CBsi3b NEpUOAMYECKOro 3aKoHa U Ileprnoanyeckoil cucTeMbl
xuMuueckux dneMeHToB JI. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUs CBOWCTB XHMHMYECKMX DJIEMEHTOB U
o0pa3yeMblX MMM MPOCTBIX M CIOXKHBIX BELIECTB IO TpylnnaM U IEPUOAAM.
3Ha4YCHHE NIEPUOAUYECKOrO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XHMMHYECKas CBA3b. BuHIbl XUMHUYECKOH CBS3U
(KOBaJICHTHasl HEMOJIApHAsl W MOJIApHAs, MOHHAas, MeTajindeckas). MexaHu3mbl
o0pa3oBaHMsl KOBAJCHTHOM XHUMHUYECKOM CBs3M (OOMEHHBIH M JOHOPHO-
akuenTopHelil). BogoponHas cBs3b. BalleHTHOCTB. DNEKTpOOTPULATEIBHOCTb.
Crenenb okucieHns. OHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJEKYISIPHOTO M HEMOJEKYJISIPHOTO  CTPOEHHUS. 3aKOH
NOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[TonsiTe O nucnepcHbIX cucrteMax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10JI1s1 BELECTBA B paCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHECHHM. Homenkiatypa
HEOPraHWYECKUX BEUIECTB. ['€HeTnyeckas CBs3b HEOPraHMYECKUX BEILECTB,
IPUHAICKAIIMX K PA3JIMYHBIM KJIACCAM.

Xumnyeckas peakuus. Kiaccudukanuss XMMHUYECKMX — peakuuid B
HEOPraHWYECKOM M OPraHWYeCKOM XMMMH. 3aKOH COXPAHEHMS MAacChl BEILECTB,
3aKOH COXPAHEHMS U MPEBPALLEHUS SHEPTUU TP XUMUYECKUX PEAKIIMSIX.

CKkopocThb peakiuu, €€ 3aBUCUMOCTb OT pa3iMuHbIX (akTopoB. OOpaTuMble
peakuuu. XuUMHUYECKOe paBHOBecHe. @DakTOpbl, BIMSIOLIME HA COCTOSHHE
xuMuueckoro pasHosecus. [Ipunnun Jle [Hlatense.

Onexrponutuueckas aucconuanus. CuiabHble W CIa0ble 3JIEKTPOJUTHI.
Cpena BOIHBIX pacTBOPOB BEIIECTB: KUCAsl, HEUTpalbHas, HIEIOYHAS.

OKHCIIUTENBPHO-BOCCTAHOBUTEIBHBIE PEAKIUH.



OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB U MX MPEBPAILCHUIL:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMuueckux sneMentoB [l. U.
MenaeneeBa», U3ydeHHE MOJIENEH KPUCTAUIMYECKUX PEHIETOK, HaOJIOJIeHue U
OMKUCaHUE JEMOHCTPALIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3joKeHUE MEPOKCHIA
BOJOPOJIa B MPUCYTCTBUU KaTaau3aTopa, OMPENEIECHUE CPEALl PACTBOPOB BEUIECTB
C TOMOUIBI0 YHUBEPCAJIBHOTO MHAMUKATOpPA, pPEAaKIMU HOHHOIO OOMEeHa),
IIPOBEJICHUE NIPAKTUYECKON paboThl «BiusHue pa3nuuHbiXx (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIUID.

Pacuérnbie 3anaum.

Pacuétel 1O ypaBHEHMSIM XUMHYECKMX pPEaKUuil, B TOM YHUCIE
TEPMOXHMUYECKHAE PACUEThI, PACUEThl C HMCHOJB30BAHHEM IIOHATUSA «MAacCOBAs
JIOJISI BELIECTBAY.

Heopranuyeckasi xumus

Hemeranner. Ilomoxkenne HemerauioB B llepuoanyeckor cucreme
xumuyeckux snemeHtoB [[. M. MenpeneeBa u 0COOEHHOCTU CTPOEHHUSI aTOMOB.
®duznyeckre CBOICTBA HEMETAJJIOB. AJUIOTPOINHUS HEMETAUIOB (HAa MpuUMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XVMMHUUYECKHE CBOWCTBA BAKHEWIIIMX HEMETAJJIOB (TaJIOT€HOB, CEphl, a30Ta,
docdhopa, yriepoga U KpeMHHS) U HMX  COCAUHEHUM  (OKCHIIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUH ).

IIprMeHenne Ba)XKHENIIMX HEMETAIUIOB U UX COCTMHEHUU.

Merannel. [lonoxxenne meraiuioB B llepuonnueckon cucteMe XMMUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. OOume usnueckue cBoiicTBa MeTamuioB. CIUiaBbl METAJJIOB.
DNEKTPOXUMHUUYECKUI psAJl HAPSHKEHUI METAILIIOB.

XUMUYECKUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATpPUM, Kaaui, KalblHi,
MarHui, alFOMUHUN, IIUHK, XPOM, KeEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crnocoObl monyyeHus: MeTamioB. [IpuMmeHeHre MeTamioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJBl HM3YYEHHs BEIIECTB M HMX MPEBPALLICHUIL:
U3y4YeHUE KOJUIEKIMU «MeTauibl U CIUIaBbl», 0Opa3loB HEMETAIOB, PEIICHUE
HKCIIEPUMEHTAJIbHBIX 3aja4, HAaONMI0JICHWEe M OINHCAHHME JAEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE TMAPOKCHIA ATIOMUHHUS C PAaCTBOpaMU
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3anaum.

Pacuéter Macchl BemecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJHUYECTBY
BEIECTBA, Macce WU O0BEMY OJIHOTO W3 YYaCTBYIONIUX B PEAKIIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OHO
Y3 BEILIECTB UMEET MPUMECH.

XuMHUSA U KU3Hb

Ponb xumuu B 0OecrieueHUH HKOJIOTHYECKOM, YHEPreTUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHU MeAUIUHBL. [loHATHE O HAyyHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.



[IpencraBiaenuss 00 OOMMX HAYYHBIX MPUHIUNAX POMBIIIICHHOTO
IIOJIy4CHUS BaXKHEHIINX BEILIECTB.

YemoBek B MHUpE BEIIECTB M MATEpPUAJIOB: Ba)XXKHEHUIIME CTPOUTEIILHBIE
MaTepuaybl, KOHCTPYKIMOHHBIE MaTepUalibl, KpPacKW, CTEKJIO, KepamHKa,
MaTepuasbl Ui 3JIEKTPOHUKH, HaHOMATEpHUaJbl, OPTaHUYECKHE U MHUHEpaJbHbIC
ynoOpeHus.

XUMHSI U 30pOBbE YEJIOBEKA: IPABWJIA MCIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MacHOTO HCIOIb30BaHUS MpPEnapaToB ObITOBOM XMMHUU
B [IOBCETHEBHOU KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzamusi MEXNpeAMETHBIX CBA3€H MNpu  HU3yuyeHUH oOme u
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIOJIb30BAHUE KaK
OOLIMX €CTeCTBEHHO-HAYyYHbIX TMOHATHH, TaK W TOHATHH, SBJISIONINXCSA
CHUCTEMHBIMU JJI OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1iue ecTecTBEHHO-HAayYHbIE MOHATHUS: HAY4YHBIH (akT, TMIOTE3d, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiIaccu(puKaluus, NEepPUOAUYHOCTb, HAOJIIOJIEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SBIICHUE.

@dusnka: Matepus, SJHEPIUs, Macca, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH,
U30TOII, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€THUECKUI YPOBEHb, BELIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (PU3NUECKHE BEIMUYUHBI U €IMHULBI X
U3MEPEHUS, CKOPOCTb.

buonorusa: kmerka, oprasu3M, J3KocucTema, Owocdepa, Makpo- W
MUKPO3JIEMEHTHI, BATAMHUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpacdusi: MuHepasbl, TOPHbBIE MOPO/bI, MOJIE3HBIE UCKOMIAEMBbIE, TOILIUBO,
pecypchl.

TexHoorus: XuMU4YeCKasi MPOMBIIUIEHHOCTb, METAJLTYPTHsl, TPOU3BOICTBO
CTPOUTEIIBHBIX MAaTEpPHANIOB, CEJIbCKOXO35MCTBEHHOE IIPOU3BOJACTBO, IHIIEBAs
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKHUX IIpernapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHaJIOB,
JIEKTPOHHAs IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



INJIAHUPYEMBIE PE3YJbBTATBI OCBOEHUS TIPOI'PAMMBI 110
XUMHUN HA BA30OBOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3yJibTaTaM OCBOCHUS
0o0yJarmMMHUCI TPOrpaMM cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeAMETHbIM W TOpeAMeTHbIM). HayuHo-meToaudyeckodl OCHOBOM s
pa3paboTKU IJIAHUPYEMbIX PE3YJIbTATOB OCBOCHMS MPOrpamMM CPEAHEro OOIero
00pa3oBaHMs SBJISETCS CUCTEMHO-/IEATEILHOCTHBINA MTOAXO.

B coOTBEeTCTBMM € CHCTEMHO-IEATEIHLHOCTHBIM TOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PEe3YyJIbTATOB OCBOCHHS TpeIMeTa «XWMHUS» Ha YPOBHE CPEIHETrO
o01rero 00pa3oBaHMs BBIIEICHBI CIICTYIOIINE COCTABIISIOININE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHUMCKON TPAXKTAHCKON HIACHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIHbHOCTH U CAMOOTIPE/ICIICHUIO;

HaJM4YMe MOTHUBAIMH K O0YUICHHIO;

[eJICHANPaBICHHOE PA3BUTHE BHYTPEHHUX YOEXKICHUN TUYHOCTA HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUECKUX TPaJAMIIMI 0a30BOM HaAyKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOyYarouIuxcsi pyKOBOJICTBOBATHCS B CBOEH
NEeATEIbHOCTH HEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IETOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIM4YKe MPABOCO3HAHUS KOJIOTMUECKOM KYJIbTYpPbl U CIIOCOOHOCTU CTaBUTh
I[ETN ¥ CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHsS» JOCTUTAIOTCS B
CANHCTBE YYCOHOW ¥ BOCIUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBHH C
T'YMaHUCTHYECKUMU, COMMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMU
U WaealaMd POCCHUUCKOTO TPaKIAHCKOTO O0OIIecTBa, MPUHATHBIMH B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TIOBEJEHUS, CIOCOOCTBYIOIIUMHU  TpoIeccam
CaMOTIO3HAHUS, CaMOPa3BUTHsI W HPABCTBEHHOTO CTAHOBJIEHUS JIUYHOCTU
00yJaroImXxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHMS TNpeaMeTa «XHUMHSD OTPaKaroT
c(hOPMUPOBAHHOCTh ONBITA I[IO3HABATEJILHOW W MPAKTUYECKOM JAEeSTENbHOCTU
oOyyJaroumxcs 1no peajausaliy NPUHIATHIX B O0IIECTBE IIEHHOCTEH, B TOM 4YUCIE B
YacTH:

1) rpaaaHCKOro BOCIIUTAHUSA:

OCO3HaHUS  OOyYAIOIMMMHCS  CBOMX  KOHCTHUTYIIMOHHBIX  TIpaB M
00s13aHHOCTEH, YBaXKEHUS K 3aKOHY M MPABOIOPSIKY;

MPEACTABICHUS] O COIMAJIBHBIX HOPMax MW TMPABWIAX MEKIUIHOCTHBIX
OTHOIIIEHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JCATEIHHOCTA TIPU CO3JTAHHUU
y4eOHBIX MPOEKTOB, PEIICHNN y4eOHBIX W TMO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;



CHOCOOHOCTH TIOHMMAaTh WU TNPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTHI IPYTHUX MPHU aHAIHM3€ PA3IUNYHBIX BUOB yU4EOHOH NesATETbHOCTH;

2) IATPUOTUYECKOT0 BOCITUTAHUSA:

[ICHHOCTHOTO OTHOUICHHS K HCTOPUYECKOMY M HAay4YHOMY HacleaHIo
0TEYEeCTBEHHON XUMUH;

YBOKEHHsI K TPOLIECCY TBOPYECTBA B 0OOJACTU TEOPHM U MPAKTUYECKOTO
NPUMEHEHHUS XUMHUH, OCO3HAHMSA TOTO, YTO AOCTIIKEHHsS HAyKH €CTh pe3yJbTar
JUINTEIbHBIX ~ HAaONIONEHUH, KPOMOTIUBBIX  OKCHEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSTHHOTO TpyJa YYEHBIX U MIPAKTHKOB;

MHTEpeCca U TO3HAaBATEIbHBIX MOTHBOB B IOJYYEHUU U TMOCIETYIOIIEM
aHanm3e MHPOpPMAIMH O MEePEAOBhIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOU
XHMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEICHUS;

CIOCOOHOCTH  OIEHMBAaTh  CHUTyallMM, CBSI3aHHBIE C  XUMHUYECKUMHU
SBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIC PEIIEHUs, OPUEHTUPYSICh Ha MOpPAJIbHO-
HpPaBCTBEHHBIE HOPMBI U IIECHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEIEHUE W TOCTYIKHU CBOMX TOBApUIIEH C
NO3ULIMKA HPAaBCTBEHHBIX U TMPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN 3TUX
HOCTYTIKOB;

4) popMupoBaHuS KYJbTYPHI 310POBbSI:

NOHMMAHUA IIEHHOCTEW 370poBOro U 0Oe3omacHOro obpasza >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmrofieHus mpaBuil 0Oe30MacHOro OOpalieHus] C BEHIeCTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJOBOU JAEATEIBHOCTH;

NOHMMAaHMsI LEHHOCTH TMpaBWJ HHIUBUAYAIBHOTO U  KOJUIEKTHBHOTO
0€301acHOTO MOBEACHUS B CUTYallUAX, YTPOXKAIOIINX 3I0POBBIO M AKU3HU JIOCH;

OCO3HAHMS TMOCJIEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (YIOTpeOIeHUs
aJIKOTOJIs, HAPKOTUKOB, KypEHHS);

5) Tpy10BOro BOCIMTAHUS

KOMMYHUKAaTHBHOH  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATENILCKOM
NesITeIbHOCTH, OOINECTBEHHO IIOJIE3HOM, TBOPYECKOM W  JIpPYrux BHIAX
JeSITEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4YacTHE B PEIICHUH MPAKTUYECKUX 3ajad
COIIMAJIbHOM HAIPAaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHUECKOMY M3YyUEHHUI0 MPOPECCHl pa3InyHOro pojaa, B TOM
YHClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMUHU;

YBa)XEHHUSI K TPYLy, JIOASM TPya U pe3yiabTaTaM TPYIOBOU AESITETbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY HWHIMBHIYaJbHOH TpPaeKTOPUU
oOpaszoBanusi, Oynymieil mpodeccuu u peanuzanuil COOCTBEHHBIX >KU3HEHHBIX
IUTAaHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;



6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00PA3HOr0 OTHOMICHUS K MPHUPOAE, KAaK HMCTOYHHUKY
CYyILIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHUMAaHUSl TJIOOAJIBHOIO XapakTepa 3KOJIOIMYECKUX MpoOJieM, BIUSHUS
HPKOHOMHYECKHUX MPOLIECCOB HA COCTOSTHUE MTPUPOJIHON U COLUAIBHON CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH HCHOJb30BAHUS JTOCTHKEHUN XUMUU IS
pELIEHUs] BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JEWUCTBUWM, MNPUHOCAIINX BPEH OKPYKAKOUIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3UPOBATH HEOIArONMPUSATHBIE SKOJIOTHUYECKUE
MOCIIEICTBUS NPEANPUHUMAEMBIX JTEHCTBUM U MTPEIOTBPAIIATH UX;

HAJIMYKMS ~ PA3BUTOTO  DKOJOTMYECKOTO  MBILUICHUS, AKOJOTHYECKOU
KYJbTYPBI, OIIBITA JESATEIbHOCTH SKOJOTHYECKOW HAIPABICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAIBHOMN
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UCOJIOTUU
xeModoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHUA:

c(OPMHUPOBAHHOCTU MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOILIECTBEHHOW MTPAKTUKHU;

NOHUMaHUsl CHenU(pUKH XUMHUM KaK HayKd, OCO3HaHUA €€ poiu B
(GbOopMHpPOBAaHUM PALMOHATIBHOTO HAYYHOIO MBIIIJIEHUS, CO3/IaHUU IIEJOCTHOTO
IpEeCTaBICHUS 00 OKPYXAloIIeM MHUpPE Kak O €JUHCTBE MPUPOIBI M YEJIOBEKa, B
NO3HAaHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PELIEHWH NpOo0JIEM COXpaHEHUs
IIPUPOIHOIO PAaBHOBECHS,

yOeKAEHHOCTH B 0OCOOOM 3HAYUMOCTH XUMHUHU JUIsI  COBPEMEHHOMU
UUBUJIM3A0UU: B €€ TYMAaHHCTUYECKOM HAIPABICHHOCTH W BaXXHOW pPOJIM B
CO3aHUU HOBOM 0a3bl MaTepUaIbHON KyJIbTYphl, PEIICHUHU II00aNbHBIX TPOOIeM
YCTOMYUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SJHEPTETUUECKOM, IUILEBOU U
HKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTHM MEIUIMHBI, O0OECIEYEHUH YCIIOBUMN
YCHEIIHOTO TPyJAa © OKOJOTMYECKH KOMGPOPTHOM IKU3HU KaXIOro 4ieHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOW TIPaMOTHOCTU: TIOHMMaHUS CYHIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
NoJIy4aeMble 3HAHUS JJI aHajIu3a U OOBSCHEHUS SBJICHHUIM OKPYXKAIOIIETO MUpa U
MIPOUCXOSIINUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4HBIX (AKTOB M MMEIONMIUXCS JAaHHBIX C IIeJbI0 TOIYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOATENIbHO HCIIOJNIb30BaTh XWMHUYECKHE 3HAHHS JJIA
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpEeCa K NO3HAHMIO U UCCIIE0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa30BaHUIO H
caM00Opa30BaHMIO, K AKTUBHOMY TOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHHU B
COOTBETCTBHUHU C KU3HEHHBIMU MOTPEOHOCTAMH;



MHTEpeca K 0COOEHHOCTSM TPyJAa B pa3iudHbIX chepax mpodeccHoHaIbHON

NEATEIbHOCTH.
METAIIPEJMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHble pe3ybTaTbl OCBOEHUSI YUeOHOTo MpeamMeTa « XUMHs» Ha
YpOBHE CpeAHero oOuiero 00pa3oBaHus BKIIOYAIOT:

3HaUYUMble g (OpMUpOBaHUS ~ MHUPOBO33pPEHUS  OOYHAIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIICHAYYHbIE MOHATHUSA, OTPa’KaIoIIne
LEJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa M CHEUUPUKY METOJO0B MO3HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, SHEPIus, SBIICHUE,
IPOILIECC, CUCTEMa, HAyYHBIH (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusi, HCCIeA0BaHNe, HAOIIOACHIE, U3MEPEHHUE, SKCIIEPUMEHT U APYyTHUE);

YHHUBEpCaJbHbIe yueOHbIe eHCTBUS (ITO3HABATEIbHbIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00yUaroIuXCs;
CIOCOOHOCTH 00yYaromuxcst UCIIOJIb30BATh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS M YHUBEpCAIbHbIE YYeOHbIC
JEUCTBUS B IO3HABATEIIBHOW M COLIMAIBHOM MPAKTHUKE.

MeranpeIMeTHbIE PE3YIbTAThl OTPAXaKT OBJAJACHUE YHHBEPCAJIbHBIMU
y4eOHbIMU  TIO3HABAaTEJIbHBIMH, KOMMYHHUKAaTUBHBIMU U  PErYyJSTUBHBIMU
EUCTBUSIMU.

OBjiaeHne  YHUBEPCAJbHBIMH  y4eOHBIMH MO3HABATEJILHBIMU
AefCTBUSIMM:

1) 6a30Bble JJIOrHYecKHe JeHCTBHUSA:

CaMOCTOSATENILHO  (OPMYJNHPOBATh W  aAKTyaJllM3UpOBaTh  MpobIemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpEeNeNATh IeAU JAESITEIbHOCTH, 3aJlaBasi MapaMeTpbl M KPUTEPUU HUX
JOCTUXKEHHUS, COOTHOCUTD PE3YJIbTATHI ACSTEILHOCTU C TOCTABICHHBIMU 1IEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHHM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIIJIEHUS —
BBIJICIISATh XapAKTEPHbIE MPHU3HAKU TOHATUN M YCTAHABIMBATH MX B3aUMOCBS3b,
UCI0JIb30BaTh COOTBETCTBYIOLME MOHITHS JIJIsl O0BSICHEHUS OTIENbHBIX (PaKTOB U
SIBJICHUU;

BbIOMpAaTh OCHOBAHMS U KPUTEPUM JUIsl KJIacCUPUKALMUKU BEUIECTB M
XUMHYECKUX PEAKLINN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIE CBSA3M MEXKAY HU3YYa€MbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE PACCYXACHUSA (MHIYKTUBHBIE, JEAYKTUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUSI B paccMaTPUBAEMbBIX
SIBICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MIPUMEHSTH B MPOLIECCE MTO3HAHUS, UCTI0JIb3YEMbIE B XUMUK CHUMBOJIMYECKHUE
(3HAKOBBIC) MOJIEIH, TPEOOPA30OBHIBATH MOJICIIBHBIE TTPEICTABICHUS — XUMUICCKUN
3HaK (CMMBOJ) OJJIeMEeHTa, XuUMHUYeckas QopMysa, ypaBHEHHUE XHUMHUYECKOU
peakiMy — MpU PElIEHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3ajad,



MPUMEHSITh Ha3BaHHBIC MOJICIIbHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE N1eiiCTBUA:

BJIa/IeTh OCHOBAMHM METOJOB HAyYHOIO IMO3HAHMS BEIIECTB M XMMHUYECKHUX
peakuuit;

dbopmynupoBaTh  LENM M 3aJa4yd  MCCJIENOBAaHMs,  MCIOJb30BaTh
MOCTAaBJICHHBIE U CAMOCTOSTEIBHO C(OPMYJIUPOBAHHBIE BOMPOCHI B KayeCTBE
WHCTPYMEHTA TIO3HAHWUS M OCHOBBI I (POPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA,

BIIAJICTh HABBIKAMU CAMOCTOSITEIbHOTO TUTAHUPOBAHWSI W TPOBEIACHHS
YYEHHYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
mpoiiecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBaThH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO TOCTOBEPHOCTH PE3YIHTATOB MUCCIICIOBAHNS,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOJIeIaHHON padoTe;

npuoOpeTaTh OMbIT YYEHUYECKOW MCCIIeIOBATEIbCKOM U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOMCKY METOJIOB pElIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO Pa3IMnyHbIX
METO/I0B IMO3HAHMUSI.

3) pabora ¢ undpopmanmeii:

OpUEHTHUPOBAThCA B PA3JIMYHBIX MCTOYHUKAX HHPOpMaUU (HAYYHO-
MOMyJIsipHAsT JIUTEparypa XUMHUYECKOTO COJEP)KaHUS, CIPABOYHBIE MOCOOWS,
pecypchl MHTEpHETa), aHanTu3upoBaTh WH(DOPMAIUIO PA3IMYHBIX BUAOB B (OpM
IIPEICTABIICHHUS, KPUTHYECKH OIICHUBATh eé JI0OCTOBEPHOCTh "
HEMIPOTUBOPEUNBOCTH;

(GbOopMyIUPOBATh 3aMPOCHl U MPUMEHSTh PA3TUYHBIE METOMABI MPU MOUCKE U
orbope wuHOpPMAIMK, HEOOXOAWMMOW IS BBITIOJHEHUS YYEOHBIX 3aaad
OIPEECTIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH()OPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpATh  ONTUMAIbHYIO  (OpMYy  IPEACTABICHUS
nHpopMmarmu (cxemsl, rpaduKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKHU U JIPYTHE);

UCIOJIb30BaTh HAY4YHBIM $3BIK B KadyecTBE CpeACTBa Npu padbore cC
XUMUYECKON uH(pOpMaIMel: MNpPUMEHATh MEXIpeAMeTHble ((usuyeckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBI, (HOpMYIIbl, a00peBUATYPbI, HOMEHKIIATYPY:;

WCIIOJIb30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HaTJISTHOCTH.

OBjajieHUe YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMHY JI€HCTBUSIMU:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIaeMOI TEMBI B XOJI€ AHAJIOTA W/UIH
JTUCKYCCUHW,  BBICKA3bIBaTh  HWaAeHW, (OPMYJIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCUTEJILHO BBIMOJHEHUS MTPEAJIOKEHHON 3a/1a4u;

BBICTYIIaTh C Tpe3eHTAlMed pe3yJlbTaTOB MO3HABATEIBHON NEATEeIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOM pabOThl MO0 MCCIIEJOBAHUIO CBOMCTB



U3y4aeMbIX BEILECTB, peaju3aluu y4eOHOro MpoeKTa U (opMyarpoBaTh BHIBOBI
10 pe3ylbTaTaM INPOBEAEHHBIX HMCCIEIOBAHUN MYTEM COTJIACOBAHUS MO3HMLIMN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OsJajieHne YHHUBEPCAJIbHbIMU PeryJIsITHBHBIMU I€ICTBUSIMU:

CaMOCTOSITEJIFHO TUIAHUPOBATh M OCYLIECTBISTH CBOIO I03HABATENBHYIO
NesITeIbHOCTh, Omnpeneisist e€ Meau W 3aJayd, KOHTPOJUPOBATh U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeIiaraéMblii aJrOpuUTM JEHCTBUH MpH
BBIMIOJTHEHUH Y4YE€OHBIX W HCCIEIOBATENbCKUX 3a]ad, BbIOMpaTh Haubosee
3¢ deKTUBHBIA CHOCOO MX peHIeHHS C YYETOM IMOJYYEHHMs] HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOEH JIEATEIHHOCTH HAa OCHOBE CaMOaHaIn3a
U CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI
10 KITACC

[IpenMeTHble pe3ylbTaThl OCBOEHUA Kypca «OpraHuyeckass XuMHUS»
OTpaXaroT:

c(hOPMHUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOM  COCTaBIISIOLIEH
€CTECTBCHHO-HAYYHON KApTUHBI MHpA, POJM XHMHUU B TIO3HAHWUU SBJICHUU
npupojabl, B (GOPMUPOBAHWU MBINUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATIBLHON TPaMOTHOCTH, HEOOXOAMMOM JIJISI PEIICHHS TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOJIHOMU
cpene;

BJIAJICHUE CHUCTEMOM  XMMHUYECKHX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHSTUS (XMMHYECKUM HJIEMEHT, aToM, OJJIEKTPOHHAas
0007109Ka aTOMa, MOJIEKYJIa, BAIGHTHOCTD, DJIEKTPOOTPHUIIATEIEHOCTh, XHUMUYECKas
CBS3b, CTPYKTypHasi (popmyna (pa3BEpHyTas W COKpAIIEHHAs), MOJIb, MOJISIpHAs
Macca, MOJIPHBIM O00BEM, YIJIEPOMHBIN CKeJeT, (DYHKIIMOHAIBHAS TPYIINA,
paauKai, U30MEPUs, U30MEPBI, TOMOJIOTHYECKUN P, TOMOJIOTH, YTI€BOAOPO/IbI,
KUCJIOPOJIT U a30TCOAEpKallMe COCIUHEHUS, MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEUHEHHUS); TECOPUH U 3aKOHBI (TEOPHs CTPOCHUS
oprannueckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsS MAacChl BEIIECTB);
3aKOHOMEPHOCTHU, CHUMBOJIMUECKHUM A3bIK XHMHUHU;,; MHPOBO33PEHUYECKHUE 3HAHMS,
JIeXKAIME B OCHOBE MOHUMAHUA NPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKUX
SABJICHUHM, (PaKTOIOTHUECKHE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUU H
0€30MacHOM HCIIOJIb30BAHUM Ba)XKHEHIITUX OPraHUYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOMN JEATEIbHOCTH YEIIOBEKA,;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISIBIISITH XapaKTEPHBIC MPU3HAKU TOHSITHH,
YCTaHABIIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOLIME MOHATHS TPHU
OIIMCAHUHU COCTaBa, CTPOCHUS U MPEBPALLCHUN OPTAaHUYECKUX COCTUHEHNU;

c(hOpPMHUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY IS
COCTAaBJICHHSI MOJEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)



dbopMynT OpraHMYECKHMX BEMIECTB W ypPaBHEHUN XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEINU MOJIEKYJ OPraHMYEeCKUX BEUIECTB ISl MIUIIOCTPALUU HX
XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJJICKHOCTh HU3YYEHHBIX
OpraHUYEeCKHUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiEéHHOMY
KJIacCy/Tpynne COequHEHUN (YIJIeBOJOPOIbl, KHUCIOPOA U a30TcojepKallne
COCIMHEHMS, BBICOKOMOJIEKYJIIPHBIE COEIUWHEHHUA), JaBaTh MM Ha3BaHUS IO
cucrteMatnyeckoi HoMmeHkiarype (IUPAC), a takxke NpUBOAWTH TPHUBUAIBHBIC
HA3BaHUS OT/ACIBHBIX OPraHUYECKUX BEIIECTB (ITWJICH, MPOIUIICH, AalleTHJICH,
STWJICHTJINKOMb, TIHIEpUH, (HeHon, (GopManbaerus, amneTaabIerua, MypaBbHHAS
KHUCIIOTa, YKCYCHAsI KUCIIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAS KUCIIOTA, TIIFOK03a,
bpykTO3a, Kpaxmall, IeJUTI0I03a, TJIUIIHH);

c(hOPMHUPOBAHHOCTh YMEHHUS OMPEACNATh BHUABl XUMHUYECKOW CBS3U B
OpraHUYECKUX COECTMHEHUSX (OJIMHAPHBIC U KPATHHIE);

c(OPMUPOBAHHOCTh YMEHHUS NPUMEHSTh IMOJOXKEHUS TEOPUU CTPOCHHUS
opranunyeckux BemiectB A. M. bytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

chOPMHUPOBAHHOCTh ~ YMEHHMH  XapakTepU30BaTh  COCTaB, CTPOCHHE,
dbu3nueckue M XMMHUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENCH pPa3TUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTUJIEH, MPOIMMIIEH, alleTHJICH,
Oyraguen-1,3, merunOyragueH-1,3, GeH307, METaHON, ATAHOJ, STUJICHTJIUKOIb,
rminepuH, GEeHoJ, aleTanbJeTH]l, MypaBbUHAsT W YKCYyCHAs KHUCJIOTHI, TJIIOKO3a,
Kpaxmal, [eJUTi0103a, aMUHOYKCYCHAsI KHCIIOTa), WJUTIOCTPUPOBATH T€HETHUECKYIO
CBS3b MEXIy HUMH YPaBHCHHSIMH COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUN C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTH YMEHUS XapaKTepHU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOJHOTO  ChIpbsl  (He(Th, NPHUPOJIHBIA Ta3, Yyrojb), CIOCOOBI HX
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHHMI MPOBOJAUTH BBIYMCICHUS MO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM IMPOAYKTa
peakiMy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEIIECTB WUJIU MPOAYKTOB PEaKIINN);

c(hOPMHUPOBAHHOCTh YMEHUN BIAJAETh CUCTEMOM 3HAHUH 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTOJIb3YyEeMbIX B XUMHUH MPU MU3YUYCHUH BEIECTB U
XUMUYECKUX SIBICHUN (HAOIOCHNE, U3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
WCIIOJIP30BATh CHUCTEMHBIE XWMHYECKHE 3HAHWSA JUIsl TIPUHSTHS PEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

chOPMHUPOBAHHOCTh ~ yYMEHWH  COOJIOJATh  TpaBWja  IMOJH30BAHMS
XUMHUYECKON TOCyAoM M JabopaTOpHBIM OOOpYJAOBaHUEM, a TaKXKE MpaBHUIIA
oOpaleHusi ¢ BelleCTBAMH B COOTBETCTBUU C MHCTPYKUHUSMH IO BBIMOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OTBITOB;



C(OPMHUPOBAHHOCTh yMEHWH IUIAHUPOBATH U BBITIOIHATh XUMHUYECKUI
AKCMIEPUMEHT (TIPEeBpAIICHUS OPTaHUIECKUX BEIIECTB MPU HATPEBAHUH, TOTYICHHE
THJIEHA ¥ W3yYeHUE €ro CBOWCTB, KAaYECTBCHHBIC PEAKIMH OPraHUuYECKUX
BEIIECTB, JCHATypalus OCIKOB NpH HArpeBaHWU, LIBETHHIC PEakiuu OEIKOB) B
COOTBETCTBUM C TMpaBWIAMH TEXHUKH OE30MAaCHOCTH TMpH OOpaIlEHUH C
BEIIECTBAMH U JIA0OpAaTOPHBIM OOOPYJOBaHHMEM, TIPEICTABIATH PE3yJIbTAThI
XUMHYECKOTO SKCIIepUMEHTa B (OpMEe 3alucH YPaBHEHHH COOTBETCTBYIOIIUX
peakmuii ¥ GOpPMYITHPOBATH BBIBOABI HA OCHOBE ITUX PE3YJIbTATOB;

C(OPMHPOBAHHOCTh YMEHUIN KPUTHYECKH AaHATU3UPOBATh XHUMHUYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl) M3 pa3HBIX MCTOYHHUKOB (CpelCcTBa MacCOBOM
uHpopmanuu, IHTEpHET U APYTUX);

chOPMHUPOBAHHOCTh ~ YMEHHM  COONIOMATh  TpaBUjia  DKOJOTHUYECKH
1eJIeCO00pa3HOr0 TOBEAEHUS B OBITY M TPYAOBOM JEATENHHOCTH B HEISIX
COXPAaHEHHS CBOETO 370POBBS U OKpY)KAIOIIEH MPHUPOJHON Cpeibl, 0OCO3HABATh
OIMACHOCTh BO3JICHCTBUSI HA KUBBIC OPraHU3MBI ONPEACIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbica mokasarens [1JIK, moscHATh Ha mpumepax CIoCcOOBI
YMEHBIIICHUST W TPEAOTBPAICHUS HMX BPEIHOTO BO3JCHUCTBUSA Ha OpraHU3M
YeIIOBEKa;

U1 OOYYaIOIUXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI: YMEHHUE
NPUMEHATHh 3HaHWA OO0 OCHOBHBIX JOCTYIHBIX METOAAaX TO3HAHHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

U CHETBIX W CIa0OBHISMMIMX OOYYAIOUIMXCS: YMEHHE HWCIIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYEeCKUX

dbopmy.
11 KJIACC

[IpeameTHBIC pe3ynabTaThl OCBOCHHS Kypca «OOmmass W HeopraHmdeckas
XAMUSDY OTPAXKAIOT:

chOPMHUPOBAHHOCTh TMPEJCTABICHUN: O XHWMHYECKOW COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KApTUHBI MHpA, POJM XHMHUU B TIO3HAHUU SBJICHUU
npupojbl, B (GOPMUPOBAHWU MBINUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATIBLHON TPaMOTHOCTH, HEOOXOAMMOM JIJISI PEIICHHS TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOJIHOMU
cpene;

BJIQJICHUE CUCTEMOM  XHMMHUYECKUMX  3HAHUM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XUMUYECKUA SJIEMEHT, aToM, M30TOoM, S-, p-, d-
AJICKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJICKYJa, MOJb, MOJIAPHBI O00BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUYECKASI CBSI3b
(KOBaJIeHTHas, MOHHASA, METAJUINYECKas, BOJIOPOIHAS ), KPUCTAIUIMYECKAS PEMIETKA,
TANBl XUMHWYECKHX  PEAKLIUH, PACTBOpP, DIIEKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTUYECKAST JIUCCOLUUAIMSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKON peakIuu, XUMHUUYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKONU AUCCOUMALM, nepuoanueckud 3akoH [. M. Menpgeneesa,



3aKOH COXPAaHEHUs MacChl BELIECTB, 3aKOH COXPAHEHMS WU NPEBPALICHUS HEPTUH
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XHUMUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE INOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKHX SIBICHUU, (PAKTOJIOTMYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U O€30MacHOM UCIOJIb30BAaHUU BXKHEUIIIMX HEOPTaHUYECKHUX
BEIIECTB B OBITY U MIPAKTUYECKOM ESITEIbHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISIBISITH XapaKT€pHbIE MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aUMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMCaHUU HEOPIaHUYECKUX BEIIECTB M UX PEBPALLECHUN;

c(OPMUPOBAHHOCTh YMEHHI HCIIOJIb30BATh XMMHUYECKYI) CHMBOJIUKY IS
coctaBiieHus (OpMyJl BEUIECTB U  ypPaBHEHUH XMMHYECKUX  PEaKIIH,
cucrteMatnyeckyto HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, yIJI€KHCIbI ras3, aMMHaK, TaméHas
U3BECTh, HETAIIEHAs! U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

cOPMUPOBAHHOCTh YMEHUW ONpPEAENsATh BAJICHTHOCTh U  CTENEHb
OKHCJICHHSI XMMHUUYECKUX JJIEMEHTOB B COCAUWHEHMSAX PA3JIMYHOIO COCTABa, BH]
XUMUYECKON CBsI3M (KOBAJIEHTHAs, WOHHAs, METaJJIM4YecKas, BOJOPOJHAas) B
COEIMHEHMSIX, TUI KPUCTANIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBAa (aTOMHas,
MOJIEKYJISIpHAsi, MOHHAsI, METaJUIMUecKas), XapakTep Cpeabl B BOJHBIX PACTBOPAX
HEOPTaHUYECKUX COEAUHEHU;

c(OpPMHUPOBAHHOCTH YMEHUI yCTaHaBJIUBATh IPUHALIIEKHOCTb
HEOPraHUYECKUX BEIIECTB IO MX COCTaBy K OMNpEeAeNEHHOMY KIacCy/Tpyrie
COEIMHEHMI (MPOCThIE BEUIECTBA — METAJUIBI U HEMETAJLIbI, OKCUbI, OCHOBaHU,
KHUCTIOThI, aM()OTEpHBIE TUAPOKCUIDBI, COJIH);

c(OPMUPOBAHHOCTh YMEHHMH PACKPBIBATh CMBICI MEPUOJUUYECKOrO 3aKOHA
. W. MenaeneeBa W  IEMOHCTPUPOBATH €Tr0  CUCTEMATHU3UPYIOLIYIO,
O0OBSICHUTENIbHYIO U TPOTHOCTUYECKYIO QYHKIINH;

c(hOPMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKUX »dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoil cuCTEMBI
xumuyeckux snemeHtoB JI. M. MenneneeBa, ucnoisib3ys MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opOuTanmy, «IHEPTreTUYECKNE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTU MU3MEHEHUSI CBOMCTB XMMUYECKUX AJIIEMEHTOB M UX COCAUHEHHI
10 TIEpUoIaM | rpymmaM llepruoanyeckor CUCTEMbI XUMUYECKHUX 31eMeHTOB [l. M.
Menneneena;

c(OPMUPOBAHHOCTH YMEHUH  XapakTepu3oBaTh (OMUCHIBATH) 0OIIHE
XUMHYECKME CBOMCTBA HEOPTraHWYECKMX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHME T'€HETUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHUS KIACCHU(PHUIIMPOBATH XUMUUYECKUE PEAKIHH T10
pa3IMYHBIM TMPU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
b dexTy peakuuu, U3MEHEHHUIO CTENEeHEW OKUCIEHUS 3JIEMEHTOB, 00paTMMOCTU
peaKkiMy, Y4acTHIO KaTajau3aTropa);



C(OPMHUPOBAHHOCTh YMEHHI COCTaBISITh YPaBHEHUS PEAKIUH pa3IMIHBIX
THUIIOB, MTOJIHBIE U COKPAIEHHBIC YPAaBHEHHS PEaKLUi HOHHOTO 0OMEeHa, YUUThIBAs
YCIIOBHS, TIPU KOTOPBIX 3TU PEAKIIUU UIYT O KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOAUTH PEAKLUUH, MOJITBEPKAAIOLINE
Ka4eCTBEHHBI COCTaB pa3IMYHBIX HEOPIaHWYECKUX BEIIECTB, pPACIO3HABATH
OTIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOILINE B BOJHBIX PAacTBOpaxX HEOPraHMYECKUX
BEIIIECTB;

C(OPMHPOBAHHOCTh YMEHHI PACKpbIBaTh CYIIHOCTh OKHCJIHTEIHHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHHSI DJIEKTPOHHOTO OallaHca
ATUX PEaKINM;

COPMHPOBAHHOCTh ~ yMEHUH  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XAMHYECKOW PpPEaKIWu OT Pa3iUYHBIX (PAKTOPOB; XapakTep CMEIICHHS
XUMHYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO BO3JCHCTBUS (NPUHITHIT
Jle llatenbe);

c(OPMHPOBAHHOCTh yMEHUH XapaKTepH30BaTh XHMUYECKHE MPOIECCHI,
JeXallye B OCHOBE NMPOMBIIUICHHOTO IMOJyYe€HHUS! CEpHON KUCIIOTHI, aMMHUaKa, a
TaKke Cc(HOpPMUPOBAHHOCTh MPEACTABICHUN 00 OOIIMX HAYYHBIX NPUHIMMIAX H
IKOJIOTHUECKUX MPOoOIeMax XUMUYECKOTO MPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUN NPOBOIUTH BBIYHMCICHUS C HCIOJIb30BAHUEM
HOHSATHUSL «MAaccOBasi JI0JIs BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLIECHHH Ta30B
NpY XUMHAYECKHX PEAKIUIX, MACChl BEIIECTBA WM 00BEMA ra30B 10 U3BECTHOMY
KOJINYECTBY BEIIECTBA, MACCe WJIH O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUH
BEIIECTB, TEIJIOBOTO 3(deKTa peakiyu Ha OCHOBE 3aKOHOB COXPAaHEHHSI MAaCChI
BEIIECTB, MPEBPALICHUS U COXPAHCHUS YHEPTUU;

COPMHPOBAHHOCTh ~ YMEHHI  COONIOAATh  MpaBWJIa  IOJIb30BAHUS
XUMHYECKOW TIOCYJOoW M Jab0paTOpPHBIM O0OpYJOBAaHHEM, a TaKXe IpaBHiIa
oOpaleHns C BEIIeCTBAMH B COOTBETCTBUHM C HMHCTPYKIHMSIMH IO BBIOJHEHUIO
1a00paTOPHBIX XUMUYECKHX OIBITOB;

c(OPMHPOBAHHOCTh yMEHUH IUIAHUPOBATH M BBIMOJHATH XUMHYECKHUI
AKCIIEPUMEHT (Pa3NIoKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTalln3aropa,
OTpeNieieHne Ccpenbl pPacTBOPOB BELIECTB C TOMOULIbIO  YHHBEPCAIBHOTO
MH/IMKATOpa, BIMSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOW peakIui,
peakuu MOHHOTO OOMEHa, KaueCTBEHHBIE peakluHu Ha cyiabdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1a4 IO
temam «Metaiutbly u «HemeTamuib») B COOTBETCTBHHM C NpPAaBUJIAMH TEXHHKH
Oe3omacHOCTH TIpU OOpAIllEHUH C BELIECTBAMH U JIa0OPATOPHBIM 000pYI0BaHUEM,
NPEACTAaBIATh PE3YJbTaThl XHUMHYECKOTO JKCIIEpUMEHTa B (opMe 3amuce
YPaBHEHHI COOTBETCTBYIOIIUX PEAKIUH W (OPMYIHPOBATH BBIBOJIBI HAa OCHOBE
ITHUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTb YMEHUIN KpPUTHYECKU AaHAIU3UPOBATh XHUMHYECKYIO
UHPOpPMaLIMIO, TIOIy4aeMyl W3 pa3HbIX HCTOYHHKOB (CpeAcTBa MacCOBOM
KOMMYHUKaIu, IHTepHeT u 1pyrux);



chOPMHUPOBAHHOCTh  YMEHHH  COONIOMATh  TpaBWja  JKOJOTHUECKH
1[€J1eCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IEJISIX
COXpPAaHEHUSI CBOETO 3J0POBbS M OKPYXKAIOLIEH MPUPOAHON Cpenbl, OCO3HABATH
ONACHOCTh BO3JECHCTBUS HA dKUBbIE OPraHU3Mbl ONIPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokaszarens [I/JIK, mosicHATh Ha mnpuMepax crnocoObl YMEHbBIIECHHUS U
NPENOTBPALICHUS UX BPEAHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

IUIsE 00yYarouuMXxcsi ¢ OrpaHUYCHHBIMA BO3MOXHOCTSIMHU 3/10POBbSI: YMEHHE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUM;

JUTSL  CIENBIX W CIHa0OBUIANIUX OOYYaIOIMIUXCS: yMEHHUE WCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYEeCKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (uudposbie)
Ne ni/m Konrtponbnbie IIpakTnuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypcsbl
Paszgea 1. TeopeTuyeckue 0CHOBbI OPraHUYEeCKOM XUMUM
[Ipenmer oprannueckon Xxumuu. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCIUHEHUU A. 3 bubmuorexa [JOK
M. bytneposa
Hroro no pazgeny 3
Paszgen 2. YrieBoaopoanbl
2.1 IIpenenbHble yrieBogOpOAbI — aJIKaHbI 2 bubmumoreka [IOK
HenpenenbHble yrieBOAOPOJbI: AIKEHBI,
22 pel YHICBONOPOA 6 | Bu6mmorexa LIOK
aJIKaINeHbI, aJTKUHBI
2.3 ApomaTudecKue yriieBog0pOIbl 2 bubnmoreka [JOK
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOJIOB U
2.4 pHpoa YITICBOROPOA 3 | Bu6mmorexa LIOK
ux nepepadoTka
Uroro no pazgeny 13
Paspnen 3. Kucaopoacoaep:xanue oprannyecKue coeTUHEeHUs
3.1 Cruptel. denon 3 bubnuorexa [JOK
Anpaeruapl.  KapOOHOBBIE — KHCIIOTHI.
3.2 AT P 7 1 bubmuorexa [JOK
CrnoxHble 3¢upbl
3.3 VYrneBoasl 3 1 bu6mmoreka [IOK




Hroro no pazneny 13

Pasznen 4. A3oTconeprkaimye opranHuyecKkue coeIuHeHus

4.1 AmuHEI. AMUHOKUCIIOTHL benku 3 bu6muoreka [IOK

Uroro no pazgeny 3

Paspnen S. BeicokoMoJIeKy /I pHbIE COCUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 bubnuorexa [JOK

Hroro no pasgeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITIPOIPAMME 34 2 2




TEMATHYECKOE IINTAHUPOBAHHUE
11 KJTACC

KosnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uu¢poBbIe
Ne ni/nn P Konrtpoabsnbie IIpakTnueckue (ubp )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Paszgea 1. Teoperuueckue 0CHOBbI XUMUM
Crpoenue aromoB. Ilepronnueckuii 3akoH
1.1 u llepuoamyeckas cucteMa XHUMUYECKUX 3 but6mmorekxa [JOK
anemenToB /1. . Menaeneena
12 Crpoenue  BemiectBa.  MHorooOpa3sue 4 Butmorexa LIOK
BEILIECTB
1.3 XUMUYECKUE PEAKIINU 6 1 1 but6mmorekxa [JOK
Hroro no pazneny 13
Pasznen 2. Heoprannueckasi XumMusi
2.1 Merabl 1 bubmuoreka [IOK
2.2 HemeTamisr 1 1 but6mmorekxa [JOK
)3 CBsi3b HEOPraHMYECKUX M OPraHMYECKHUX ) BuGnmorexa [OK
BEIIECTB
Wroro no pazneny 17
Pazgen 3. Xumus u )Ku3Hb
3.1 XuMus U 5KU3Hb 4 bubnmorexa [JOK
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

INabpuensa O.C., OctpoymoB N.I'., Cnaako C.A., Xumus, 10 xiacc.
AxnmonepHoe obmectBo «M3narensctBo «IIpocBemienne»

INabpuensu O.C., OctpoymoB N.I'., Cnaako C.A., Xumus, 11 xiacc.
AxnmonepHoe obmectBo «M3naTensctBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

N.I". Xomuenko. «COOpHUK 3aJ1ay U YIPAKHEHUN MO XUMHH TSI CpeaHEH
IIKOJIB». — 2-€ u31., ucnp. u aon. — M.: PUA «Hosas Bosnnay, 2012. — 214 c.
N.I'. Xomuenko. «Pemenue 3agau nmo xumuny. — M.: PUA «Hoas BomHa»,
2012.-256c.

P.A. bouapHukoBa. «Yuumcs pemars 3a1a4u no xumuu. 8-11 kmacceny. —
u3nanue 2 — e. — Boarorpaa: Yuurens, 2013. — 125 c.

[Ty3akos C. A., [Tonikos B. A., baperimosa U. B. / Tlox pen. Ilyzakosa C.
A. Xumusa. COopuuk 3amgad u ympaxHeHuil. 10-11 kmaccel. YrmyOn¢HHBIN
YPOBEHb.

Uepsuna B.B., BapnamoBa A.B., XacsnoBa T.B. Xumus 10-11 knacc.
COopHUK 3amauy W yopaxkHeHUH, AKUHMOHEpHOe o061miecTBo "M3marenbcTBo
"IIpocBemenue""

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI
CETU UHTEPHET

bu6mmoreka I{OK

http://him.1september.ru Enqunas  komrekumss  1{OP: IIpenmeTHas
KOJIJIEKIIUSA «XUMHUD»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-
Hay4HbIE JKCIIEPUMEHTHI: XUMMUSL. Komnexuus Poccniickoro
0011e00pa30BaTeIHLHOrO MopTaja

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://chem.rusolymp.ru Opraaudeckasi XUMHS: SJICKTPOHHBIA YUECOHUK
JUISL CPETHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbl ~ XHUMHUH:  DJICKTPOHHBIN
y4eOHUK

http://www.hemi.nsu.ru OTKpBITBIM KOJUIEK: XUMUS

http://www.eidos.ru/olymp/chemistry 3anumaTenbHass XUMUS

http://www.104.webstolica.ru Kitaccuduxanuss XuMUYeCKUX peaKiuit



https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&usg=AFQjCNHmVkI0-bYwPdOt9N5hgmLMe2Q7TA
https://www.google.com/url?q=http://chem.rusolymp.ru&sa=D&usg=AFQjCNHTQnqBlAOIV3KIkoSKpMbk23Wdmw
https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru&sa=D&usg=AFQjCNGs3sc7NWL7c1yi6ZLkOG7RgwjyBg
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w

http://classchem.narod.ru KouTpen — Xumus 11 Bcex: ydeOHO-
MH(GOPMALIMOHHBIN CalT

http://kontren.narod.ru Marepuainsl kapenpsl GU3MUECKON U KOJUIOUIAHON
xumuu FOxxHOTO (hemepaibHOr0 YHUBEPCUTETA

http://www.physchem.chimfak.rsu.ru Metoauka oO0yd4eHHs XUMUU: CAUT
kadeapsl xumun HI'TIY

http://www.nanometer.ru OHIaliH-CIIPABOYHUK XHUMHUYECKHX DJIEMEHTOB
WebElements

http://webelements.narod.ru [lonynspras ~ OuOIMOTEKAa  XUMHUYECKUX
AJIEMEHTOB

http://n-t.ru/ri/ps Caitr ~ Alhimikov.net:  ydeOHbBIE ¥  CHpaBOYHBIC
MaTepHuabl IO XUMUU

http://www.alhimikov.net Caiit Chemworld.Narod.Ru — Mup xumun

http://chemworld.narod.ru Caiit «BupTyanbHas XuMrudecKast IKoa

http://maratakm.narod.ru Caiit «Mup XuMun»

http://chemistry.narod.ru XuMuK.py: caliT 0 xumuu

http://www.edu.yar.ru/russian/cources/chem Xumudeckuit nopran
ChemPort.Ru

http://www.chemport.ru Xumudeckuii cepsep HimHelp.ru: y4ebHbie u
CIPaBOYHBIC MaTEPUAITBI

http://ru.wikipedia.org/wiki/Xumusg Xumus IS BCEX:
WUTIOCTPUPOBAHHBIC MaTepHasbl MO OOIIeH, OpraHudecKo U HeOpPraHUYECKON
xuMuu http://school-sector.relarn.ru/nsm Xumus u xu3Hbp — XXI Bek: Hay4HO-
ITOIYJISIPHBIN JKypHaJ

http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com [lIkoapHIKaM ©
XUMHH: CAUT XUMHUYECKOTO ¢akynbrera AntlyY

http://www.chem.asu.ru/abitur DnekTpoHHass OHOIMOTEKAa TO XUMHUU H
TEXHUKE

http://rushim.ru/books/books.htm DnekTponHass OubnMOTEKa Yy4eOHBIX
MaTepuaioB Mo xumMuu Ha nmoprajie Chemnet

http://www.school2.kubannet.ru Dunuknonenust  «lIpupoma  Hayku»:
Xumus

http://elementy.ru/chemistry
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