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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YpPOBHE CpeIHEro oOiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 No 273-®3 «O0
oOpazoBanuu B Poccuiickoii ®@enepannn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOl  00pa30BaTENBbHONW TPOTPAMMBI CPETHEr0 OOIIEro 00pa3oBaHUS
(®OIT  COO), npencraieHHbix B  DenepanbHOM  TOCYAapCTBEHHOM
obpazoBarenpHoM cTaHgapre COO, ¢ yuérom KoHmenmuu mnpemnogaBaHus
yueOHOTOo mpeaMeTra «XUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
Odenepanvy, peaNu3yIOIMUX OCHOBHBbIE 0OOpa3oBaTeibHBIE MPOTpaMMBbI, U
OCHOBHBIX ToNOXkeHn «Crtparerun pa3BuTusi BocnuTanus B Poccuiickoit
Oenepanuu Ha nepuoa a0 2025 rona» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHHU, K OIPENEIICHUIO
oO1el cTpareruu 00y4eHus, BOCOIUTAHUS U Pa3BUTHUS OOy4YalOIIMXCA CPEACTBAMU
yueOHoro npenmera «Xumus» st 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIM
koHuentyainbHble TosioxkeHuss PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
collepKaHUs, PE3yJbTaTOB OOy4YeHUsT U TPEOOBaHUM K YPOBHIO MOJATOTOBKH
BBIITYCKHHUKOB.

XUMHYECKOe oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111€00pa30BaTEeIbHON  OpPraHU3alliM, SBJISIETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIOIIUM JTallOM pealu3aliyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOUEBBIX LIEHHOCTEW, MPUCYLINX
LEJOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHHs. OTH ILEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMHUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIbTYpPbI
YelloBeKa, a TakKe »HSKOJOTMYeCKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBBI0 M MPUPOAHOW cpeme. Peamusyercs xumudeckoe 00pa3oBaHHE
oOyJaroluxcsi Ha YpOBHE CpEIHEro oOIIero o0pa3oBaHUs CPEACTBAMH Yy4EOHOTO
npeaMera «XUMHUSD», COJEp)KaHUE U TOCTPOCHHE KOTOPOTO OIpEAeNieHbl B
nporpaMMe MO XMMHUU € Y4ETOM chenuduKd HayKu XUMHUU, €€ 3HAuYCHUs B
MO3HAHUU TIPUPOJIBI M B MaTEPUATBHOW >KM3HH OOIIECTBA, a TaKXKe C Y4ETOM
o0mMx 1ened W MPHUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero ooiero oopaszosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyr poJib B
COBPEMEHHOM LMBWIM3AIMU, B CO3/IaHUM HOBOW 0a3bl MaTEpUAIbLHOM KYJIBTYPHI.
Ona BHOCUT CBOM BKJIaJ B (H)OPMHUPOBAHHE PALIMOHATIBHOIO HAYYHOT'O MBILIUICHHUS,
B CO3/IaHUE LIEJIOCTHOTO MPEICTaBICHUS 00 OKPYXKAIOIIEM MHUpE KaK O €IMHCTBE
OPUPOABI U YEJIOBEKa, KOTOpoe (GOPMUPYETCS] B XMMUU HA OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO MHPA, OCO3HAHUS B3aMMOCBSI3H MEXIY
CTPOCHHEM BEILIECTB, X CBOMCTBAMH U BO3MOXKHBIMHU 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHsS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBUEM YCHEIIHOTO
TpyJa M JKU3HU Kaxaoro wieHa obmiectBa. CoBpeMEeHHas XUMHS Kak Hayka
co3ujaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBj€Ha Ha pEIICHHE
[JI00ANbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHSA 4YEJIOBEUECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B coorBercTBUM C OOIMMM IEISIMU W TMPUHLIUIIAMH CPEHEro OOIIEro
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—11 xmacchl, 0a30BbIi YPOBEHb
M3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYUIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydarolmuxcsi, HEOOXOIMMYK0 UM i1  BbIPpA0OTKM  MHUPOBO33PEHUYECKHX
OpHEHTHPOB, YCIEHUIHOIO BKJIIOUEHHS B JKU3Hb COLHUYMA, HPOJOJDKEHUS
oOpa30BaHMsI B pa3IUYHbBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBnsomUMHA  TIpeAMeTa  «XUMHUS»  SIBISIOTCS  0a30BbIe KypChl —
«Oprannyeckas xumMus» U «OOmas u HeopraHudeckass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEp KaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHUU MO0 HEOPraHMYECKONM XMMHHU (C BKIIOYEHHEM 3HAHUM U3 OOIIeH XUMHH) U
OpraHn4YecKkor xumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBI 3HAHWW NPU U3yYCHUHU
npeamMeTa 00€CIEeYMBAET BO3MOXKHOCTh PACCMOTPEHUSI BCEr0 MHOrooOpaszus
BELIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa cojiepkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHu4eckas XuMus» cPopMHUpOBaHA B MPOrpaMMe IO XHMHUHU Ha OCHOBE
CUCTEMHOr0 TMOJXO0Ja K H3YyYCHHI0 Y4YeOHOTO MaTepuajia U 0O0yCIOBJIEHA
HUCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW HA  ONPEAEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XHMMHHM BEIIECTBA
paccMaTpUBAKOTCSI Ha YPOBHE KIACCUYECKOM TEOPHUH CTPOCHMSI OpPraHUYECKUX
COCIMHEHMI, a TakK€ Ha YpPOBHE CTEPEOXMMUYECKHX M DIJIEKTPOHHBIX
nOpencTaBlieHUd O cTpoeHuu BemiecTB. CBelneHHs 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOAOPOJOB JO CIOXHBIX OMOJOTMYECKU
AKTUBHBIX COCIUHEHUN. B Kypce OpraHM4eckol XHWMHUU TOJYYarOT pPa3BUTHE
chopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEPBOHAYATHHBIC
NPEICTaBIICHUS O XUMUYECKON CBA3M, KIACCU(DPUKAIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUu.

[lon HOBBIM yrioM 3peHusi B npeaMmere «Xumus» 0a30BOro YypOBHS
paccMaTpuBaeTCs W3YYEHHBI Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS
TEOPETHUUECKHI MaTepuanl u (AKTOJOTHYECKHE CBEIEHUS O BEIIECTBAX H
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMUSD» O0O0y4arolmUMCsl MPEIOCTAaBISETCS BO3MOMXHOCTh OCO3HATh 3HAYEHUE



NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3UIIMM,
riy0)Xe TMOHATh HMCTOPUYECKOE W3MEHEHHe (QYHKIMI OSTOro 3aKkoHa — OT
o0o0mIaromiei 10 0ObACHAIONMEH 1 IPOTHOZUPYIOUICH.

Ennnas cucrema 3HaHMM O BaXXKHEWINMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBaX W MPUMEHEHHH, & TaKXKE O XMUMHUYECKUX DPEAKIMSIX, UX CYIHOCTH H
3aKOHOMEpPHOCTSIX TMpoTekaHusi jgomnosHsercs B kKypcax 10 m 11 kmaccos
AJIEeMEHTaMHU COJEPXKAHMS, HMMEIOUIMMHU KYJIbTYPOJOTHUUECKHN M MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JIPYTMMHM HayKamu, PacKpblBalOT €€ poJib B IMO3HABATEIBHOM W MPAKTUYECKOU
JESTEILHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHHSI K IPOIECCY
TBOpUYECTBa B O0OJACTH TEOPUU M MPAKTUUECKHUX MPUIIOKEHUM XMUMHH, TOMOTAOT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKU OCMBICIUBATh MHPOPMAIUIO U
NPUMEHATh €€ [JIsl TIONMOJIHEHUsT 3HAHWUM, PELICHUS WHTEUICKTyalbHbIX U
AKCIIEPUMEHTAIILHBIX HUCCIEA0BATEeNbCKUX 3a1a4. B 1enom conepikanue yd4eOHOro
npeaMera «XUMHUS» ~ JAaHHOTO  YPOBHS  U3YYEHUSI OpPUEHTHPOBAHO  Ha
(dopmupoBaHre y OOy4YaAOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI JIJIi MOHUMAaHUS
¢unocopckux uaeH, TakuX KaK: MaTepUaIbHOE E€IMHCTBO HEOPraHUYECKOTO M
OpraHUYeCcCKOro MHpa, OOYCIOBJIEHHOCTh CBOWMCTB BEIIECTB HMX COCTaBOM U
CTpPOEHHEM, I[I03HABAEMOCTh MPHUPOJHBIX SBJICHUM NYTEM OKCHEpUMEHTa W
pEelIeHUs] TMPOTHBOPEYUN MEXKIYy HOBBIMH (akTaMu ©  TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHHUE POJIM XMMHUU B PEIICHUU HKOJIOTHYECKUX MpoOIeM, a
TaK)Ke MpoO0JIeM COEpEeKEHUsT IHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHMUSI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmmane pemenus 3amad  BOCHHUTAHHS, Pa3BUTHS W COIMAIM3AIUU
oOydJaronuxcsi MPUHATBIE MTPOrPaMMON IO XHUMHUHU TOJXOJbI K OIPEACIICHUIO
colepKaHUsT H TOCTPOCHUS TIpeAMeTa MpeAyCMaTpuBalOT (QopMUpOBaHHE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEIOMUX 0a30Boe 3HAYEHHE JJIst
pa3IMYHBIX BHUJOB JICSITEIBHOCTU: pEILIeHUs MpoOsieM, TMOHUCKa, aHajau3a Hu
00paboTku uHbOpMaIi, HEOOXOIUMBIX JJIs MPUOOPETEHUS OTBITA MPAKTUUECKON
U UCCJEAOBATEIbCKOM JEATENbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MO3HAHUU
XUMHUH.

B mpakTtuke mnpenomaBaHus XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIETro
00pa3oBaHusl, TaK U Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus, MPHU OINpeeICHUN
coliepKaTeIbHOM XapaKTEPUCTUKU 1IeJIed W3Y4YeHHUs MpeAMeTa HampaBlieHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO TpHU3HAETCA (POpMUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOU
NEATEeIbHOCTH YEJIOBEKA U KaK OJJHOIO U3 KOMIIOHEHTOB MHUPOBOU KyJIbTyphl. C



METOIMYECKOM TOYKHM 3pPEHUS] TaKOM MOJXO0J K ONpPEAENICHUIO LeNed U3y4deHUs
mpeaMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHO AaHHOW TOYKE 3pEHHS TJaBHBIMHU LEISIMH H3y4eHHUS MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) SBISFOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUW KAk  BaKHEHUIEH
COCTaBJISIIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOU
JeKaT KIIYEBbIe MOHATHUSA, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOGHHUE sI3bIKa HAYKH, YCBOGHHWE M TMOHUMAaHHE CYIIHOCTH TOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJICHHE C UCTOpUEn
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHMUS
BEIIECTB M XUMHYECKHX pEaKiui, HEOOXOAUMBIX I MPUOOpETCHUS
YMEHUN OpPHUEHTHUPOBATHCS B MHPE BEIICCTB W XUMHUYCCKUX SIBICHHM,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTUE YMEHUH U CIOCOOOB AESITEILHOCTH, CBA3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOJCHUEM  IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIIeCTBAMM.

Hapsiny ¢ sTuM, conepskaTenbHas XapaKTepUCTHKA IIeNiel U 3a7a4 U3YYCHUS
mpeaMera B MporpaMMe Mo XUMUW YTOUYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM TIPHOPUTETAMHU B CHCTEME CpelHero olmiero oopazoBanus. CeronHs B
NpernoJaBaHul XUMHH B OOJIbIIEH  CTENMEeHM OTHAETCS  MPEANouTEHHUE
MPAKTUYECKOW KOMIIOHEHTE COJAep)KaHUs OOydYeHHWs, OPHEHTUPOBAHHOW Ha
MOATOTOBKY BBIMYCKHUKA 00IIe00pa30BaTeIbHON OpraHu3alvy, BIAICIOLEro He
HAOOpOM 3HAHUW, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOcoOaMu U
YMEHUSIMU aKTUBHOTO TIOJIYYCHHS! 3HAHUN M TMPUMEHEHUS UX B PEaIbHOU KU3HU
JUTS peIIeHUs] TPaKTUYECKUX 3a]1ay.

B cBs3u ¢ 3THUM Tpu W3YYCHHH TpeAMeTa «XUMUS» TOMUHHUPYIOIIEe
3HaYeHHUE MPUOOPETAIOT TaKUE SN U 3a]a9H, KaK:

amanTanus 00y4aromuXxcsi K YCIOBHSAM JMHAMHYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HCHHBIX CHUTYAIUsX, CBI3aHHBIX C BEIICCTBAMU M HUX
IPUMCHCHUCM;

dopMupoBaHre y OOydJaromUXcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMITETCHIINM), WMEIOIINX YHUBEpPCATbHOE 3HAYCHWE [JIs1 Pa3IMYHBIX BHJIOB
JeSATEILHOCTH: PENICHHs MpoOJieM, MOMCcKa, aHaan3a U 00padoTku MHGOpPMAIIHH,
HEOOXOMUMBIX JUIsl TPUOOPETEHUsS] ONbITa ACSTENbHOCTH, KOTOpas 3aHHUMAET
BA)XHOE MECTO B T[O3HAaHUMM XHMMHH, a TakKe [UJIl OLEHKM C MO3ULUN



AKOJIOTMYECKON O€30MacHOCTU XapaKTepa BIUSHUS BEIIECTB M XUMHYECKHUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEy;

pa3BUTHE IIO3HABATEIBHBIX HMHTEPECOB, MHTEIUICKTYIbHBIX M TBOPUYECKHX
CITIOCOOHOCTEM 00YyUaIOIMMXCsl: CIIOCOOHOCTH CaMOCTOSATEIIBHO MPHOOPETAaTh HOBBIC
3HAHUS 110 XMMHUHU B COOTBETCTBHH C )KU3HEHHBIMHU MOTPEOHOCTSIMHU, UCIIOIH30BAThH
COBpeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJII TIONCKA U aHAJIn3a y4eOHOU U
HAyYHO-TIOMYJISIPHOU HH(POPMAITUH XUMUYIECKOTO COJICP KAHMS;

dhopMUPOBAHUE U PA3BUTHE y O0YUAIOITUXCS aCCOIMATUBHOIO M JIOTHYECKOTO
MBIIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, TPHU IIAHUPOBAHWH W TPOBEIACHUH XUMHUYCCKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE y OOydJaromuxcs YOSKAEHHOCTH B  T'yMaHHUCTHYECKOMN
HAIIPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUU TJI0OAIBHBIX MPOOJIeM
PalMOHAJIBHOTO TIPUPOIOTIOJIH30BAHHMS, TTOTIOJIHEHUSI SHEPTETUUECKUX PECYPCOB H
COXpaHEHUsI TPHUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO
OTHOIIEHUS K TIPUPOJE W CBOEMY 370POBBIO, a TakKe INMPUOOPETEHUS OIbITa
WCIIOJIb30BaHUs TIOJYYCHHBIX 3HAHUM JUIsI TIPUHSTHS TPAMOTHBIX peIIeHUH B
CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMU SBICHUSMH.

B yueOHOM maHe cpeaHero oOmIero oOpa3oBaHUsl MpeaMeT «XHUMUSH
0a30BOTO YPOBHS BXOJHT B COCTaB MPEAMETHOM 00mactu «EcTecTBEeHHO-HAYUYHBIC
MIPEIMETHI.

OO6m1ee yncao 4acoB, OTBEAEHHBIX JUIS U3YUYCHHS] XUMUH, Ha 0a30BOM YPOBHE
cpeaHero oOriero odpazoBaHus, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 yac B Heneonio).



COIEPKAHUE OBYYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XUMUH

[IpeameT opraHnyecKoi XUMHUH: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIyYEHUM HOBBIX BEHIECTB M MaTepuasioB. Teopusi CTpOEHHsS OPraHUYeCKHX
coenunennit A. M. BytnepoBa, €€ ocHOBHBIE NoJI0KeHUSI. CTPYKTYpHBIE (OPMYIIbI
OpraHMYeCKUX BellecTB. [omoisorus, u3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPAaTHBIE CBS3U.

[IpencraBnenne o Ki1acCU(pUKALMKU OpraHnyeckux BemiecTB. HomeHknaTypa
OpraHUYEeCKUX COEIMHEHHUHA (CUCTEMaTU4yecKas) W TPUBUAJIbHBIE Ha3BaHUS
BOXKHEUIINX MPEACTABUTEIEH KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHMsS BEIIECTB M HX IPEBpALICHUIL:
O3HaKOMJIEHHE ¢ oOpa3llaMu OpraHMYeCKMX BEIIECTB M MaTepuajaMu Ha HX
OCHOBE, MOJICTUPOBAHHE MOJIEKYJ OpPTraHWYECKUX BEIIECTB, HAOIIOJEHUE U
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
MIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU psAn. MeTtaH W 3TaH —
MPOCTEUIINE TPEICTABUTENIN aJKaHOB: (PU3MUYECKUE M XUMUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUus] W TOpPEHHdA), HAXO0XKICHHE B NPUPOAE, MOIYYEHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHUI Psii. DTUIEH U MPONWIEH —
MPOCTEUIINE TPEICTABUTENIN AJIKEHOB: (U3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOIN€HUPOBAHMS, THApPATAlMU, OKHUCIEHUS U
MOJIMMEPHU3ALINH ), TOJIyYeHUE U IPUMEHEHHUE.

Anxaauensl: OyragueH-1,3 u MetmwnOyragueHn-1,3: cTpoeHue, BakKHEWIINE
XUMUYECKHE CBOWCTBA (peakuus noiaumepusanuu). [lonmydeHrne CHHTETUYECKOTO
KayudyKa 1 pEe3UHBI.

AJKHUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHM psifi. ALIETHIICH
— TMPOCTEHIIMIA TpPeICTaBUTENIb AJIKUHOB: COCTaB, CTpOEHUE, (U3nyeckue Hu
XUMUYECKUE CBOMCTBA (pEaKiuu THAPUPOBAHMS, TaJOTCHUPOBAHUS, THAPATALINH,
rOpeHus), NOJyUYEeHHE U TPUMEHEHNE.

Apensl. benzon: cocra, ctpoenue, Gu3NUECKUE M XUMHYECKHE CBOMICTBa
(peakuuu rajaoreHupOBaHUS W HUTPOBAHUsA), NMOJYyYEHUE U NpUMEHEHue. Tonyon:
cocmas, cmpoeHue, (uauueckue U  XUMUYecKue  ceolucmea  (peaxkyuu
2aN102eHUPOBAHUSL U HUMPOBAHUs), NoaydeHue u npumeHeHue. TOKCUYHOCTh



apeHoB. ['eHeTMyeckas CBs3b MEXAY YIJIEBOAOPOJAAMH, TNPUHAMICKAIIUMHA K
Pa3JIMYHBIM KJIaCCaM.

[IpuponHble MCTOYHHMKHA YTII€BOAOPOAOB. IIpupoaHblii ra3 W MOMYTHBIE
HedTaubie ra3pl. HedTh u e€ mpoucxoxaenue. Crnocodbl nepepaboTku HePTH:
MIEPErOHKa, KPEKUHI (TEepMUYECKHH, KaTaIUTHYECKHil), nuposn3. IIpogykTsl
nepepaboTku He(pTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITY. KaMeHHBIi
YTOJb U NPOAYKTHI €r0 MepepadOTKH.

OKCINEpUMEHTAIbHBIE METOJbl HM3YyYEHUS BEUIECTB M HMX MPEBPALICHUN:
O3HAaKOMJIEHHE C oOpa3llaMHM IUIaCTMAcC, KaydyKOB M PE3UHbBI, KOJUICKIHH
«Hedbts» u  «Yroawp», MOACIUPOBAHHE  MOJICKYJ  YIJIEBOJOPOJIOB U
raJIOr€HONPOU3BOAHBIX, ITPOBEJACHUE NPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA
Y U3yYEHUE €T0 CBOMCTB.

Pacuérnrle 3agaun.

Bobluncnenuss 1Mo ypaBHEHHMIO XHWMHYECKOW peakuuu (maccel, 00bEMa,
KOJINYECTBA MCXOAHOTO BEHIECTBA WM NMPOAYKTAa PEAKLIHH IO M3BECTHBIM MAcCCE,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyecKkue COeAUHECHUS

IIpenenpHble OQHOATOMHBIE CHUPTBL. MeETaHON W 3TaHOJ: CTPOCHHUE,
¢u3nueckue M XHUMHYECKHE CBOMCTBA (peakUWM C AKTUBHBIMU METaJJIaMH,
raJIOrT€HOBOJOPOJaMH, TOpPEHUE), NpUMEHEHHEe. BoaopoaHsle CBA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOJIa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroatoMHsle  COUPTBL. OJTWJIEHIJIMKOJAb M  IJIMIEPHUH: CTPOCHHE,
(¢u3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEWUCTBHE CO IIEJIOYHBIMU
METaJulaMH, KayeCTBEHHas peaklys Ha MHOI0aTOMHble cnupThl). [lelicTBue Ha
opranusM yesnoseka. [[pumenenne rnuuepuHa u TUIICHIJIMKOJIS.

@deHoJ: CTPOCHHE MOJICKYJbI, (QU3NYECKHe U XUMHUYECKHE CBOMCTBA.
Toxcuunocts enona. [lpumenenue denona.

Anpnerugpl U kemouwvl. DopManmpaerup, aueTaNbACTHI:  CTPOCHUE,
¢u3nueckue M XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJICHUS,

KauyeCTBEHHbIE PEAKIUH), TOJTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpenebHble KapOOHOBBIE KHUCIOTHL. MypaBpuHas W
YKCYCHAasl KHCJIOTBI: CTpOeHHe, (pU3nueckrue W XMMHUYECKHEe CBOICTBa (CBOMCTBA,
oOurue I Kiacca KUCIOT, peakius 3TepuuKalnm), MoIydeHHe U MPUMEHEHHE.
CreapuHOBasi ¥ OJICMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. MblTa KaK COJIM BBICIIUX KaPOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuple 3pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucaOT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb KUPOB.



VYrneBoabl:  cocTaB, KilacCU(pUKauus  yrieBoJoB  (MOHO-, JAM- U
noyimcaxapubl). ['r0ko3a — mpocTenInii MOHOCaXapua: OCOOCHHOCTH CTPOCHHUS
MOJIEKYJbl, (U3MYECKHEe U XUMHUYECKHE CBOWCTBAa (B3aMMOJCICTBHE C
ruapokcuiom Menu(ll), okuciieHne amMmmMuadHbIM pacTBopoM okcupa cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEHHME TJIIOKO3bl), HAXOXJIECHUE B IMPUPOJAE, NPUMEHEHHE,
ouonoruueckas poib. otocunTe3. pykTo3a Kak U30MEP IIFOKO3BI.

Kpaxman u nemnoo3a kak npupojasbsle noaumepsl. CTpoeHHe Kpaxmania U
HeJUT01036l.  PU3MUYecKue M XUMHUYECKHE CBOMCTBa Kpaxmana (TUIpoius,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEPUMEHTAIbHBIE METOJIbl M3Y4YEHUS BEIIECTB W MX MPEBPAILECHUN:
MIPOBE/ICHNE, HAONIOACHUE M ONUCAHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHUE
CHUPTOB, KAUECTBEHHBIC PEAKLUU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJIa
okcunoM Mmenu(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TIJIMIIEPUHA C
ruznpokcuom meau(ll)), anpaernoB (OKMCIEHNE aMMHAUYHbIM PacTBOPOM OKCHJIA
cepeopa(l) m rugpoxcumom wMenu(Il), B3ammopeiicTBHEe Kpaxmanaa C HOIOM),
MIPOBE/ICHHE NMPAKTHYECKOW pabOThI: CBOICTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnrle 3agaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, oObEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJAYKTa PEaKIUMU MO W3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WM MIPOIYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHuuecKue COeIMHEHN.

AMMHOKHCIIOTHI Kak amM(pOTepHble OpraHuueckue coeauHeHus. Gusnveckue
M XMMHYECKHUE CBOMCTBA aMUHOKHUCJIOT (Ha mpuMmepe riauiuHa). buonorundeckoe
3Ha4YE€HHE aMUHOKHCIIOT. [lenTunp.

benkn Kak NpUPOJIHBIE BBICOKOMOJIEKYJISIDHBIE cOoelMHEHMs. llepBuuHas,
BTOpUYHAsT U TpPETUYHas CTPYyKTypa OenkoB. XUMHUYECKHE CBOICTBa OEJKOB:
TUJIPOJIN3, ICHATypalusi, KAYeCTBEHHbIE peakluy Ha OeJKu.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HUX MpEBpaIleHUIl:
HaAOJIIO/ICHUE W OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JACHATYypalusi OEIKOB MpH
HarpeBaHUM, LIBETHbIC PEaKLUU OEIKOB.

BbicokomosieKyJ/IsIpHbIE COeIMHEHUS

OCHOBHBIE MOHATHUSI XMMHUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHHI: MOHOMED,
NOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALUHU, CPEIHSS MOJICKYJIIpHas
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJSAPHBIX COCAMHEHUN —
MOJIMMEPHU3AIUS U MOJUKOHAEHCALUS.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsS] BEIIECTB M HUX IPEBPALLECHHIA:
O3HaKOMJIEHHE C 00pa3liamMM MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4JyKOB.

MexnpenMeTHbIe CBA3H.



Peanusanus MexXnpeaMeTHbIX CBA3€U NPU U3YYEHUN OPTaHUYECKOW XHUMUH B
10 kiacce OCyHIECTBISIETCS 4Yepe3 HCHOJb30BAHUE KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX NOHATHH, TaK W MOHATUMU, SBIAIOIIMXCA CUCTEMHBIMH ISl OTAEJIBbHBIX
MPEAMETOB €CTECTBEHHO-HAY4YHOIO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUHbIC TIOHITHS: SIBIICHUE, HAYYHBIA (haKT, TUTIOTE3a,
3aKOH, TEOpHS, aHAJU3, CUHTE3, KIacCH(pHUKAIUs, MEePUOAUYHOCTb, HAOIIOEHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJICIIMPOBAHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJIa,
DHEPTeTUYECKUA ypPOBEHb, BEIICCTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSHUE
BEILIECTBA, (PU3NUECKUE BETUYNHBI U €AUHUIIBI UX U3MEPEHUS.

buonorust: kinerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHHU3MeE,
(oTrocuHTE3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (O€IKH, YTJIEBOIBI, JKUPBHI,
(bepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILJIMBO,
pECYpCHI.

TexHonorusa: MNHIIEBbIE NPOAYKTHl, OCHOBBI PALMOHAIBLHOIO MUTAHUA,
MOIOLIUE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHUE MpEapaThl, MaTepHalIbl U3
UCKYCCTBEHHBIX 1 CHHTETHYECKHUX BOJIOKOH.

11 KIIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBBI XUMHH

XUMUYECKUM dJeMeHT. AToM. Snpo aroMa, U30TONBI. OJIEKTPOHHAs
000J10uKa. DHEPreTHYECKUEe YPOBHH, MOAYPOBHU. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpe/iesieHrs JIEKTPOHOB MO OpOUTalsIM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DNEKTPOHHAS KOHPUTypalHsi aTOMOB.

[Teprnonnueckuit 3akoH u Ileproanueckas cucremMa XUMUYECKUX JJIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEPUOANYECKOTO 3akoHA M [lepuogmyueckoil cuctemsbl
XxuMu4eckux aneMeHToB J[. M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUs CBOWCTB XHMHYECKUX DJJIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJIOXKHBIX BEIIECTB MO TPYIMIaM W TEPHOJIaM.
3HauYEHHE MTEPUOINYECKOIO 3aKOHA B PA3BUTHUN HAYKHU.

Crtpoenue BemiecTBa. XHMHUYECKas CBs3b. BUIbl XUMHUYECKOW CBS3U
(koBaJieHTHasi HEMOJIsIipHAsh W TMOJIsIpHAsi, MOHHAs, MeTajuinueckas). MexaHu3Mbl
oOpa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ¥ JTOHOPHO-
aKLenTopHslii). BomoponHas cBs3b. BaneHTHOCTb. DIEKTPOOTPULATEIBHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJSIDHOTO M HEMOJIEKYJISIPHOTO  CTPOEHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THUIbI KPUCTATUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBONCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o aucnepcHeIX cucremax. VICTUHHBIE W KOJUIOMIHBIE PaCTBOPBL.
MaccoBast 40JI BEIIECTBA B PACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEMHEHUM. Howmenxknatypa
HEOPraHWUYECKUX BEIIECTB. |'€HETHMYECKasl CBA3b HEOPraHWYECKHX BEIIECTB,
MPUHAIIEKAIUX K PA3JIUYHBIM KJIACCaM.

Xumnyeckass  peaknus. Kiaccupukanus  XUMHUYECKHX — peakiuii B
HEOPTaHWYECKOW M OPraHMYECKOM XMMHUHU. 3aKOH COXPAHEHMS MAacCChl BEIIECTB,
3aKOH COXPAHEHUS U IPEBPALLICHUS SHEPTUM TP XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pas3audHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XuUMHYECKOoe paBHOBecue. DakTOpbl, BIUAKOIIAE HA COCTOSHHUE
xuMudeckoro paBHosecus. [Ipunnnn Jle [latense.

Dnektponutryeckas auccounanus. CuiapHble U cinadble 31eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKHCIIUTENEHO-BOCCTAHOBUTENIBHBIE PEAKIUH.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYEHUsS BEHIECTB M WX MPEBPALICHUIM:
neMoHcTpanus Ttaonun «llepuoguyeckas cucrema XUMHYeCKux sieMeHToB JI. .
MenneneeBay, U3ydeHHE MOJEle KPUCTAUIMYECKUX PEMIETOK, HAOII0JIeHne U
OMKCaHUE JEMOHCTPAIIMOHHBIX U J1a0OPATOPHBIX OMBITOB (Pa3ioKEHUE MEPOKCUIA
BOJOPOJA B PUCYTCTBUM KaTaIU3aTOPa, ONPEIEICHUE CPEABI PACTBOPOB BEIIECTB
C TIOMONIBIO YHUBEPCAJIBHOTO HWHJMUKATOpPA, PEAKIUU MOHHOrO OOMEHA),
MPOBEJICHUE TTPAKTUYECKON padoThl «BiusiHue pa3nuuHbix (GakTOpOB HA CKOPOCTh
XUMHUYECKOU pEaKLIUm.

PacuétHble 3a1auu.

PacuéTtei 1O ypaBHEHMSAM XUMHUYECKUX pPEAKUHM, B TOM YHCIE
TEPMOXUMHUYECKHUE PaCU€Thl, Pacu€Thl C HCIOJB30BAHUEM IOHATHS «MacCOBasd
JIOJISI BELIECTBAY.

Heopranuueckass xumust

Hemerannel. Ilomoxkenne HemerayuioB B Ilepuomuueckont  cucreme
xuMudeckux sjeMeHToB [[. M. MenpaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOIMS HEMETALIOB (Ha MpUMeEpe
KHCJIOPOJa, cephbl, hocdopa u yrieposa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAUIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimepoma U KpeMHHMs)) M UX  COCIMHEHUHA  (OKCHUIIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COEAUHEHU ).

[IprumeHeHne BaXKHENIIINX HEMETAJIJIOB U UX COCAUHEHUN.



Meramel. [lonoxenue meramwioB B llepruoanyeckor CUCTEME XMMHYECKUX
anemeHToB [[. . MenaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 00O0JIOYEK
aToMOB MeTaiuioB. O0mume ¢uzndeckue cBoiicTBa MeTayioB. CIUIaBbl METAJLIOB.
DNEeKTPOXUMHYECKHUI psAJl HAPSHKEHUI METAILJIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIUX META/UIOB (HATPHUM, Kaluil, KaJbIUH,
MarHui, allFOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCUHEHUH.

OO6mue crnocoObl MoMydeHUs MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

DOKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHHS BEIIECTB W HMX NPEBpaICHUN:
M3yUYCHHE KOJUICKIUU «MeTaJibl M CIUIaBb», O00pa3lloB HEMETAJIOB, PEIICHHE
AKCIIEPUMEHTANILHBIX 3aj]a4, HaOJNIOJICHHEe W OINHCAHHE JIEMOHCTPAIMOHHBIX U
7Ta00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHbIE PEaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3amaun.

Pacuétpl mMaccel BellecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00bEMA, KOJIMUYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
W3 BEIIECTB UMEET IPUMECH.

XUMHUA U )KU3Hb

Ponp xuMum B oOecrieyeHUH KOJOTHYECKOM, SHEPreTHYECKON U IHIICBOM
0e30macHOCTH, Pa3BUTHH MeAUIHUHBL [loHSATHE O HAyYHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOHMMX HAYYHBIX MPUHIUNAX [POMBIIUICHHOTO
MOJyYEHHUS] BAKHEUIIINX BEUIECTB.

UenoBek B MHpPE BEHIECTB M MATEPUAIOB: BAKHEWIINE CTPOUTEIHHBIC
Marepualbl, KOHCTPYKIHMOHHbIE MaTepHallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualbl sl 3JIEKTPOHHKH, HAaHOMATEpHUasbl, OPraHUYECKUE W MUHEPAJIbHbBIC
yI00OpeHHUS.

XuMHST U 3J0pOBBE YEJIIOBEKAa: MpaBWJIA HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOr0 UCIOIb30BaHUS MPEnapaToB OBLITOBOM XUMHUU
B MOBCEIHECBHOM KU3HU.

MexnpeaMeTHbIe CBA3HU.

Peanuzanuss  MeXNpeOMETHBIX  CBsI3ed TOpU  HM3y4YeHHH OOlmed u
HEOpPraHW4YeCKOW XUMHUU B 11 Kiacce OCyIIeCTBISAETCA YEPE3 UCIIOIb30BAHUE KaK
OOIMX EeCTeCTBEHHO-HAYYHBIX TOHSATUM, TaKk W TIOHSATUM, SBJISIIOLIUXCS
CUCTEMHBIMU IS OTJEIBHBIX NPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAy4YHBIH (PakT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KJaccu(puKaius, IepUOJUIHOCTh, HAOJIIO/ICHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNE, SIBJICHUE.



dusnka: MaTepus, SHEPTHs, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, PaJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUUECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHM3NYECKUE BEIMYMHBI M CAMHHIIBI UX
M3MEPEHUS, CKOPOCTh.

buonorusi:  kneTrka, opraHu3M, SKOCHUCTeMa, Ouwocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHepaibl, TOPHBIC TTOPOJIbI, MOJE3HBIC UCKOIIaeMble, TOTUIMBO,
pecypcehl.

TexHoyorus: XuMUYECKasi MPOMBIIIJIEHHOCTb, METAJLTyprus, MPOU3BOJCTBO
CTPOUTENIBHBIX MAaTEPHUAJIOB, CEJIbCKOXO3IMCTBEHHOE TMPOU3BOJICTBO, MHUIIEBAs
IPOMBINIJIEHHOCTh,  (hapMarieBTUUECKass  IMPOMBIIIICHHOCTh,  IIPOU3BOJICTBO
KOCMETUYECKUX IMpenapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB,
3JIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOIT'PAMMBI 110 XUMK
HA BA30OBOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
OoOyYaromMUMUCAd TPOrpaMM CpeaHero ooOmero oOpa3oBaHusi (JIUYHOCTHBIM,
METanpeIMETHbIM U  TpeaMeTHbiM). HaydHo-meToguyeckoil OCHOBOM st
pa3pabOTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPAMM CPEIHEro OOILEro
00pa30BaHHUs SIBISIETCS] CACTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cooTBEeTCTBHMM C CHCTEMHO-IEATEIBHOCTHBIM MOJXOJ0M B CTPYKTYypE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMETa «XHUMHS» Ha YPOBHE CPEIHErO
o0u1ero 00pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABIISAIOLINUE:

OCO3HaHUE OOYYAIOUIUMUCS POCCUMCKOW TIpa)IaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEEIICHUIO;

HaJIMYUEe MOTUBALUHU K 00YUEHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JTMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAMH, MPUCYILIMMH LIEJIOCTHOU
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJIMYUE MPABOCO3HAHMSI SKOJIOTMUECKON KYJIbTYphl U CIOCOOHOCTH CTaBHUTH
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» JIOCTUTAITCS B
€IMHCTBE Y4YeOHONH U BOCHUTATEJIbHON JESATENIbHOCTM B COOTBETCTBUU C
I'YMaHHCTHYECKUMU, COLIMOKYJIBbTYPHBIMH, J1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH
U HUAealaMd POCCHUKCKOT0 TpakJaHCKOro OOIecTBa, MPUHATHIMH B OOILIECTBE
HOpMaMM W TpaBWIAMH  TOBEJEHHUS,  CHOCOOCTBYIOUIMMHU  IpoleccaM
CaMOMO3HAHUS, CaMOpPAa3BUTHUSI W HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTU
00y4aromuxcs.

JIMYHOCTHBIE pE3yJbTaTbl OCBOCHMS MpeaMeTa «XUMHS» OTPaXKaroT
c(OPMUPOBAHHOCTh OIbITa I[IO3HABATEIIbBHOW W MPAKTUYECKOM JEeSTEIbHOCTU
oOy4Jaronuxcst 1o peaju3ali NPUHATHIX B OOIIECTBE [IEHHOCTEW, B TOM 4YUCIE B
YacTH:

1) rpakIaHCKOTr0 BOCIIMTAHUS

OCO3HAaHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
yBaKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpPMax U IMpaBUjaX MEXINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JESITENbHOCTH NPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUN
XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHHWMATh W TPUHAMATh MOTHWBBI, HAMEPECHHS, JIOTHKY W
apryYMEHTBI JPYTUX MIPU aHATIU3€ PA3IUYHBIX BUJIOB YUEOHOU NESITEIHLHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSI:

[IECHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAydYHOMY HaCIEIUIO
OTEUECTBEHHOU XUMUMU;

YBOXEHUS K TIPOIECCY TBOpPYECTBA B 0OJACTH TEOPHUH M TPAKTUICCKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHHUS TOTO, YTO JOCTIKCHHUS HAyKU €CTh PE3yibTaT
JUIMTENIbHBIX ~ HAOJIOJCHUM, KPOMOTIMBBIX  HAKCIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B MOJYYEHUU U MOCIEIYIOIIEM
aHaju3e MH(POpMAIIUU O MEPEIOBBIX JTOCTUKEHUSIX COBPEMEHHOW OTEUECTBEHHOMN
XVMHUH,

3) IyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHHS:

HPABCTBEHHOI'O CO3HAHMS, STUUECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYyallMH, CBSI3aHHBIC C XUMUYECKUMU SIBJICHUSIMU,
Y MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBAPHUILEH C
MO3UILIMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHME TOCJIEICTBUU 3TUX
MOCTYTIKOB,;

4) popMHUpOBaAHHUS KYJIbTYPbI 310POBbSI:

MOHUMAHUsI IEHHOCTEH 30poBOrO0 © 0Oe30macHoro oopasza >KHU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3HUYECKOMY H
MICUXUYECKOMY 3710POBBIO;

coOJroicHUsT TIpaBWJI Oe30macHOro oOpallleHus C BelIeCTBaMU B OBITY,
ITOBCEIHEBHOM KU3HU U B TPYAOBOU JAEATEIBHOCTH;

MOHMMAHUS [EHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0€30macHOT0 MOBEICHUSI B CUTYAIIUSX, YTPOXKAIOIINUX 3TOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUSI TOCJIECICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUCK (YIOTpEOICHUS
aJIKOT0Jisl, HAPKOTHKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIUTAHHUSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  Y4eOHO-MCCIEIO0BATEIbCKOM
JeSATEeILHOCTH, OOINECTBEHHO TIIOJIE3HON, TBOPUYECKOW W  JIPYyruX BUJAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTUe€ B PEHICHUM MPaKTUYECKUX 3aaad
COILIMAJIbHOM HAMpaBJIeHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPEeCccCuil pa3IudyHoOro poja, B TOM
YUCJIEe HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUHN 10 XUMUHU;

YBaXEHUS K TPYAY, JIOJAM TPYyAa U pe3ysibTaTaM TPYAOBOH NESITEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BBIOOPY MHAMBHUAYaJIbHOM TpaeKTOpUU
oOpasoBanusi, Oyaymiel mpodeccun U peann3aiuu COOCTBEHHBIX KU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XHUMHH, HHTEPECOB U
noTpeOHOCTEH 0011IecTBa;

6) 3K0JI0rH4eCKOr0 BOCIIUTAHMSI:

HKOJIOTUYECKHU 1I€JIECO00PAa3HOr0 OTHOLIEHUS K NPHUPOAE, KaK HCTOYHUKY
CYyILLIECTBOBAHMS KU3HU HAa 3EMIIE;

MOHUMAaHUSL TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE ITPUPOJHON U COLMAIBHON CpEeabL;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIs
pelIeHs] BONPOCOB PALIMOHAIILHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAIOUIEH
OPUPOJIHOM cpesie, YMEHMsI MPOTHO3UPOBATH HEOJIArONPHUSATHBIE IKOJIOITMUECKUE
MOCJEACTBUSA MPEAINPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIATh UX;

HaJIU4YMs PA3BUTOrO SKOJIOTMYECKOTO MBILUICHUS, SKOJOTUYECKON KYJIbTYpHI,
OmnbITa e TEbHOCTH AKOJIOTUYECKOMN HaIpaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAaTbCSI MMM B IO3HABATEJIbHOM, KOMMYHMKAaTUBHOM M COL[MATbHOM
MPAKTUKE, CIOCOOHOCTM M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHUHU
xemopoouu;

7) IEHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKU U OOILIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUM(PUKH XUMHM KaK HayKd, OCO3HaHHUS €€ pOoJau B
GbopMHpOBAHNY PAlMOHATBHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHWU IIEJIOCTHOTO
Mpe/ICTaBICHUs] 00 OKPYXKAIOUIeM MHUpPE KaK O €IUHCTBE MPHUPOJbI U YeIOBEKa, B
NO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peIeHWH MpoOJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOSXKJAEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHH JUJII  COBPEMEHHOM
UUBWIN3ALMU: B €€ TyMaHHCTHYECKOM HAMNpPaBICHHOCTH U Ba)XHOM pOJM B
CO37IaHUU HOBOW 0a3bl MaTepUATILHON KYJIBTYPbI, PEIICHUN TIIOO0AIBHBIX MPOOIIeM
YCTOMYMBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIeTUUYECKOM, NMUIIEBOU U
AKOJIOTUYECKON O€30MacCHOCTH, B PAa3BUTHM MEIUIMHBI, OOECIEYEHUH YCIOBUMN
YCHEWIHOTO TpyJda M D3KOJOTHYECKHM KOMMOPTHOM >KM3HM KaXIOro 4YJeHa
00I11IeCTBA;

€CTECTBEHHO-HAYYHOM TI'pPAaMOTHOCTH: TIIOHMMAaHHs CYUIHOCTH METOJ0B
MO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU HCIOIb30BaTh



NoJIy4aeMble 3HAHUS JIJISl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MHUpa U
MIPOUCXO/ISIIINX B HEM U3MEHEHHH, YMEHHSI IeJIaTh 000OCHOBAHHBIC 3aKITIOUCHHUS Ha
OCHOBE HAy4HBIX (AKTOB M UMEIOMHUXCSA JaHHBIX C TEJIbI0 IOTyYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENLHO UCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
pelieHus npodieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MMO3HAHMIO U UCCIIEA0BATEIbCKOM JEATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTHM K  HEMPEPHIBHOMY  OOpa30BaHUIO U
caM000Opa30BaHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWA TIO XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziWyHbIX cepax mpodeccuoHanbHON
NEeATENbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJIbTaThl OCBOCHUSI YU€OHOTO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpeAHET0 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOydYaroIIMXCA
MEXIUCIUIUTMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAYYHbIE MOHSTHS, OTpa)Kalollnue
LIEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U cHenuduKy METOAOB TO3HAHMUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
npolece, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIE0BaHNE, HAOIIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHBIC yueOHbIE NEUCTBUS (TI03HABATEIbHbIE, KOMMYHUKATHUBHEIE,

pEryJsITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKUIHOHATBHOU
I'PAaMOTHOCTH M COLMAJIbHON KOMIETEHIIUU O0yYarOIINXCS;
CHOCOOHOCTB oOyJaromuxcs UCII0JIb30BATh OCBOCHHbIE

MEXAUCIIUTUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHHBEPCAIbHBIC YYeOHBIC
JEUCTBHUS B IO3HABATEIILHOW U COLMAIIBHON ITPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICVUCTBUSIMH.

OBJagenue YHUBEPCAJIbHbIMHU Y4eOHbIMU MO3HABATEJIbHbIMU
AeHCTBUSIMM:

1) 6a30BbI€e JJIOrHYeCKHe AeiiCTBUSA:

CaMOCTOSITeNIbHO  (OpMyJIMpOBaTH W aKTyaJu3UpoBaTh  MpooJieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENCNIATh LEN JEATEIbHOCTH, 33JaBas MApaMeTpbl W KPUTEPUH UX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

MCIOJIb30BaTh NP OCBOCHUM 3HAHUN MPUEMBI JOTMYECKOTO MBIIUICHUS —
BBIJICJIATh XapaKTEPHbIE MPU3HAKU TMOHATHM W YCTaHABJIMBATHL UX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS JUIsl OOBSCHEHUS OTAEIBHBIX (PAKTOB U
SIBJICHU;

BbIOMpaTh OCHOBaHMWS M KPUTEPUM JJs KJIAaCCU(PUKALMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

yCTaHAaBIMBAaTh MPUYMHHO-CIECJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTHYECKHE pPaCCyKIEHUs (MHIYKTUBHbBIC, JI€AYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYMS. B PaccMaTpUBAEMBIX
ABJICHUSAX, (POPMYIHPOBATH BHIBOJbI U 3aKJIIOUCHUS;

IPUMEHSATH B MPOLECCE MO3HAHUS, UCIOIb3YEMbIE B XUMUU CUMBOJMYECKUE
(3HaKOBBIE) MOJIENIN, TPEOOPA30BHIBATH MOAEIIBHBIE MTPEACTABICHUS — XUMUYECKHM
3HaK (CHMBOJI) DJIEMEHTa, XHUMHuYecKas (opmyna, ypaBHEHHE XHUMUYECKOU
peakuuu — MpU pEHIeHUH YYEOHBIX IO3HABATENbHBIX M MPAKTHUUYECKUX 3a/ad,
IPUMEHATh Ha3BaHHBIE MOJECIIBHBIE NPEJCTABICHUS ISl BBIABICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEUIECTB U XUMHUYECKUX PEAKIIHM.

2) 6a30BbIe HCCTEI0BATEIbCKHE IEHCTBHUS:

BJIAJETh OCHOBAMU METOJIOB HAyYHOI'O MO3HAHUS BEUIECTB U XWMHUYECKHX
peaKuuii;

(GbopMyIMpOBAThH LIENIM U 33/1a4M UCCIEAOBAHMS, UCIIOJIb30BaTh OCTABICHHbIE
U CaMOCTOATENIbHO C(OPMYIHPOBAHHBIE BOMPOCHl B KAay€CTBE HWHCTPYMEHTA
NO3HaHUSI U OCHOBBI Ui (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPaBUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJECTh HABBIKAMU CAMOCTOSTEJIBHOTO IUIAHWPOBAaHUS U IPOBEIACHUS
YYEHHYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOIIOJaTh 32 XOIOM
Mpolecca, CAMOCTOSITENBHO IMPOTHO3UPOBATH €ro pe3yibTaT, (OpMYIUPOBAThH
00001IEHHS ¥ BBIBObI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEOBATENIbCKOM M MPOEKTHOU
NEeSATEIBHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY
MOMCKY METOJIOB pEUICHUS] MPaKTUYECKUX 3a/]ad, NPUMEHEHUIO pa3InYHbIX
METO/0B ITO3HAHMUS.

3) pa6ora ¢ undopmanueii:

OPUEHTHPOBAThCSI B PA3IUYHBIX MCTOYHHMKAX HH(popManuu (Hay4dHO-
nomyJsipHasi JUTEparypa XUMHUYECKOTO COJEpKaHMs, CIpPaBOYHbIE IOCOOMUS,
pecypcbl HTepHeTa), aHaNIM3UpOBaTh MHPOPMALIMIO PA3IMYHBIX BUAOB U (HOpM
IIPE/ICTABIICHHUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTb;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3IUYHBIE METOJbI MPU MOUCKE U
orOope wuH(pOpMalKK, HEOOXOAUMOW [UIsl BBIMOJIHEHHA YYEOHBIX 3aaay
OIPEIICIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT WCIHOJB30BaHUS WH(OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U PA3TNIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMY  IPEACTABICHHUS
uHopManmu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIONb30BaTh HAYYHBIM S3BIK B KayecTBE CpEACTBAa Mpu padoTe C
XUMUYECKON WHGOpMAIMEl: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIBI, hOpMYJibl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBATH 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHue yHUBEPCAJTbHBIMUA KOMMYHUKATHBHBIMHM JIe/iCTBUSIMH:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJaeMOW TEMBI B XOJ€ JUAJIOTa W/WIH
JTUCKYCCUHW,  BBICKa3bIBaTh  HJAEH, (OPMYIHPOBATH CBOM  MPEIJIOKCHHUSI
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKCHHOM 3a/1a4u;

BBICTYNIaTh C TpE3EHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATENFHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJHEHUU
XUMHYECKOTO KCTIIEPUMEHTA, MPAKTHIECKONW pabOThI MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaan3alui y4eOHOTro MpoekTa U (HOpMyIHpOBaTh BHIBOJBI
0 pe3yJibTaTaM MPOBEAEHHBIX HCCICAOBAHUMN IMyTEM COTJIACOBAHMS TO3UIIMHN B
X0J1e 00CYXXICHUSI 1 0OMEHa MHCHUSIMH.

OBjaieHHe YHUBEPCAJIbHBIMY PEryJISITHBHBIMHU 1€ CTBUSIMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISATH CBOKO IMO3HABATEIBHYIO
AeSTeNbHOCTh, OmpeAensas e€ IeNd W 3aJadd, KOHTPOJIUPOBaTH U TO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATH MpeAJaraéMblii  ajlropuT™M JEHCTBUA TIpH
BBITIOJIHEHUN YYEOHBIX U HCCIEAOBATEeNbCKUX 3a7ad, BBIOMpaTh Hauboliee
3¢ (deKTUBHBIA C€MOCOO MX pelieHHs C YYETOM IMOJY4YEeHHs] HOBBIX 3HAHUM O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHalln3a
M CAaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KUIIACC

[IpenMeTHble  pe3ysbTaThl OCBOEHHsSI Kypca «OpraHuyeckas XUMUS»
OTpaXKaroT:

COPMUPOBAHHOCTh ~ MPEACTABIEHUH O XMMHUYECKOHM  COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBl MHpA, pPOJM XUMHA B TIO3HAHWU SIBJIICHUM



opupoAbl, B  (QOPMUPOBAHUM MBINUIEHHS W KYJbTYpPhl JIMYHOCTH, €€
(YHKIIMOHAJIBHON TPaMOTHOCTH, HEOOXOAUMOM /JIsl PEeIICHUS MPAKTUUECKUX 3aj1a4
M 3KOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO U IPHUPOAHOU
cpene;

BJIAJCHUE  CHCTEMOM  XUMHUYECKUX  3HAaHMUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraIINe MOHATHS (XMMHYECKUH DBJIEMEHT, aToM, JJIEKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIIbHOCTh, XUMUYECKAS
CBA3b, CTPYKTypHasi (opmyna (pa3BEépHYyTas U COKpall€HHAs), MOJIb, MOJISIpHAs
Macca, MOJIApHBIM O0O0BEM, yYIIEpoAHBIA CcKeneT, (GyHKIHMOHAIbHAs TpyIIa,
paauKai, U30Mepus, U30MEPbl, TOMOJIOTHYECKUH pAJl, TOMOJIOTH, YTJIE€BOJOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIUE COCAUHEHUS, MOHOMEp, IOJMMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHNS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHHUS
oprannyeckux BemecTB A. M. bytnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHUYECKUN S3bIK XHMHH; MHPOBO33PEHUYECKHE 3HAHMS,
JeXallie B OCHOBE IMOHUMAaHUS MPUYMHHOCTH U CHUCTEMHOCTH XHMHYECKHUX
ABJICHUH, (PAKTOJOTUYECKUE CBEACHHUA O CBOWMCTBAX, COCTaBE, MOJIYYEHUU WU
0€30MacCHOM HCIIOJIb30BAHUM BAXKHEUINUX OPTraHUYECKHX BEIIECTB B OBITY U
MPAKTUYECKON JEeSATENbHOCTH YEIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHUM BBISBISATh XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHaBJIMBATh MX B3aWMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
OMMCAHUM COCTaBa, CTPOCHUSI U NMPEBPALICHUIN OPraHUYECKUX COSANHEHUM;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOIB30BATh XHUMHYECKYI0 CHUMBOJIMKY JIJIS
COCTABJICHHSI MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GopMyn OpraHMYEeCKMX BEHIECTB W YPABHEHUH XUMHYECKUX PpPEAKIUH,
M3rOTaBIMBAaTh MOJEIH MOJIEKYJ OPTraHMYECKHUX BEILECTB JJIsl WIUTFOCTPALIMM MX
XUMHUYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAHABIMBATH NMPUHAMJIEKHOCTh N3YUCHHBIX
OpraHMYEeCKMX BEUIECTB IO HMX COCTaBy M CTPOCHUIO K ONpPENEIEHHOMY
KJIacCy/Tpynne COeQUHEHUN (yIJIeBOJOPOJbl, KHUCIOPOA U a30TCOJAEpIKaIIUe
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHbIE COEIUMHEHHUs), JaBaTh MM Ha3BaHUS IO
cucrematndyeckod HomeHkiarype (IUPAC), a Takxke NpUBOAUTH TPUBHAIBHBIC
Ha3BaHMS OTAEIbHBIX OPraHWYECKUX BEIIECTB (ITUJIEH, MPOMNUJIEH, alleTUJIEH,
ATUJICHTJUKOb, TIUIEPUH, (PEHOJ, (opManbIeru, aueTaibAerujl, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsI KMCIIOTa, CTEApUHOBAsI KUCIIOTA, TIII0K034,
bpykTO3a, Kpaxmal, eJJTr0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACISITh BHUABI XUMHUYECKON CBSI3M B
OpraHUYECKUX COCIUHEHUSAX (OJMHAPHBIE U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux Bemiects A. M. bytiepoBa 11 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHSI MACChl BEILIECTB;

chOpMHPOBAHHOCT,  YMEHHH  XapaKTepuU30BaTh  COCTaB, CTPOCHUE,
du3nUecKkue M XWMHUYECKHE CBOMCTBA THIMYHBIX MPEACTABUTEICH Ppa3IMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTUJICH, MPOMWICH, alleTHJICH,
Oyranuen-1,3, metunoyranuen-1,3, O€H30J, METAHOJ, 3TAHOJ, ATHJICHIJIUKOJIb,
rmneprH, GEHoJI, aleTanbAeTH I, MypaBbUHAs W YKCYyCHas KHUCJOTHI, TJIIOKO3a,
KpaxmaJl, [IeJUTI0J103a, AMUHOYKCYCHAs KUCJI0TA), UUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXKIYy HHUMHM YPaBHEHHUSIMA COOTBETCTBYIOIIMX XUMHUYECKHX PEAKLIHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKH YTIIEBOIOPOIHOTO
Coipbs (He(pTh, MPUPOIHBIM Ta3, Yyrojib), CHOCOOBI HX TMEepepaboOTKH U
MPaKTUYECKOE TPUMEHEHHUE TTPOIYKTOB MEepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 1O XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WUIIM IMPOJIYKTa
peakiMu IO W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIIECTB WJIU MPOJIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUS, UCTIOJIb3YyEMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUUYECKUX SBJICHUMN (HaOJIOAeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallusiX, CBA3AaHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOIATh MTPaBUJIa MOJB30BAHUS XUMUUYECKOM
MOoCyJI0M 1 Ja0OpaTOPHBIM OOOpYJOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHUs C
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKIMSMHU IO BBHITOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBIMNOJHATH XUMHYECKUM
AKCIIEPUMEHT (IIPEBpaIllCHHs] OPTaHUYECKUX BEIIECTB IIPU HArPEBAHUM, MOJyICHUE
ATUJIEHA W U3YYEHUE €ro CBOWCTB, KAYECTBEHHBIC PEAKIUH OPraHUYECKUX
BEIIECTB, JCHATypalusi OCNKOB MpPH HArpEeBaHWH, I[BETHHIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TIpaBWJIAMM TEXHUKH O€30MaCHOCTU MpU OOpalieHud ¢
BEILIECTBAMU U JIaOOpPaTOPHBIM O0OPYJIOBAaHUEM, TIPEACTABISATH PpE3yJbTaThl
XUMUUYECKOTO JKCIIEpUMEHTa B (opMe 3aluCH YpPaBHEHUM COOTBETCTBYIOIIMX
peakimii 1 GopMyIUpPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIhTATOB;

cOPMHPOBAHHOCTh yMEHUW KPUTUYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmanu, aTepHeT u Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJNIOAaTh  TpaBWJIa  DKOJIOTHYECKH
LEJIECOO0PA3HOr0 TMOBEIECHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAaHEHHsSI CBOETO 3JI0POBbSI U OKPYKAIOWIEH MNPUPOJHOW CPEAbl, OCO3HABATH
OTNACHOCTh BO3JICMCTBUS HAa JKHUBBIE OPraHU3MBI OMPEACIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMmbIca mokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUS W MPEAOTBPALICHUS KX BPEIHOTO BO3JICHCTBUSI HA OPraHu3M
YEJI0BEKa;

JJIs. O0y4YaroUIUMXCsl ¢ OTPAHUYECHHBIMH BO3MOXXHOCTSIMU 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAX IO3HAHUSI BEIIECTB U
XUMHWYECKUX SIBJICHUN;

JUISL CHENBIX M CHA0OBUASIIUX OOY4YalOIIMXCSA: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpains nis 3anucu XUuMUYEeCKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yNbTaThl OCBOCHUS Kypca «OOIas W HeopraHudecKas
XUMHUSD» OTPaXkKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHUMHUYECKOM  COCTaBJIAIOIICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHpPa, POJM XHUMHM B TIO3HAHWUW SBJICHUU
npuposbl, B (OPMUPOBAHWHU MBINUICHUS W KYJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM JIJIS peIlICHUs TPAKTUUECKUX 3a/1a4
M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHMX  3HAHUK, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIAraloNIue MOHATUSA (XMMHUYCCKUH JJIEMEHT, aToMm, HM30Tom, s-, P-, -
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENIEHb OKHCIICHUS, XUMHUYECKasi CBS3b
(KoBajieHTHas, HOHHAs, METAJIJINYECKasi, BOJOPOAHAs ), KPUCTAINUECKAs PEIIETKa,
TUNBl  XUMHUYECKHUX  pPEaKIU, PACTBOP, JJIEKTPOJMUTHI, HEIJICKTPOJIUTHI,
AJIEKTPOJINTUYECKAs AUCCOLMAIUS, OKHUCIUTENb, BOCCTAaHOBUTEIb, CKOPOCTH
XUMHAYECKON peakiuy, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUU M 3aKOHBI (TEopus
BJICKTPOJUTUYECKON JUCCONUAM, nepuoanueckui 3akoH [l. M. Menpgeneesa,
3aKOH COXPaHECHHUSA MACChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPAILCHUS SHEPTUU
MpU XUMHUYECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM S3BIK XHUMMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS NMPUUYMHHOCTH M
CUCTEMHOCTH XUMHYECKHUX SIBJICHUH, (haKTOJIOTMYECKHE CBEJEHUSI O CBOWCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacHOM MCIOJIb30BAaHUU BOKHEUIIINX HEOPTAaHUYECKHUX
BEIIIECTB B OBITY U MIPAKTUYECKOM JESITEIILHOCTH YEIIOBEKA,



c(OpPMHPOBAHHOCTh YMEHHUU BBISBIATH XapaKTEPHbIC MPU3HAKU MOHSATHUH,
YCTaHABIMBATh MX B3aWMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHUS NPH
ONMCAaHUU HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHMI HCIOIB30BaTh XUMHUYECKYIO CHMBOJIMKY MJIS
coctaBiieHUs (GOpMyJl  BEIIECTB W  ypaBHEHUH XUMHUYECKUX  PEAKIIHH,
cuctematuyeckyto HomeHkiIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIIEIBHBIX
HEOPraHWYECKUX BeHIeCTB (yrapHblid ra3, YyrJieKUCHbIM ras, aMMHak, TaméHas
M3BECTh, HETAIEHASl U3BECTh, MUTHEBAS CO/IA, MUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEIEISITh BAJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHYECKOU
CBsI3M (KOBaJICHTHAasl, MOHHAs, METAJUIMYECKasl, BOJOPOJIHAsI) B COCIUHEHUSX, TUII
KPUCTAJUIMYECKON pEemIETKH KOHKPETHOIO BEIeCTBa (aTOMHasi, MOJIEKYJIsipHasi,
MOHHAas, METAJUIMUECKast), XapaKTep Cpelbl B BOJHBIX pacTBOPAaX HEOPraHUUYECKUX
COCIMHECHUIM;

c(OpMHPOBAHHOCTh yYMEHUI yCTaHaBJIUBATh MPUHAJICKHOCTh
HEOPraHWYECKUX BEUIECTB IO KX COCTaBY K OIpPENEIEHHOMY KJacCy/TpyIine
COEIMHEHUM (TPOCThIE BEUIECTBA — METAJUIBI U HEMETAJUIbl, OKCHU/Ibl, OCHOBAHMS,
KHCJIOThI, aM(pOTEepHbIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBIC] IEPUOANYECKOTO 3aKoHa /JI.
N. MeHnaeneeBa u 1eMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOUTYIO, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C(OPMUPOBAHHOCTh YMEHHUI XapakTepHU30BaTh 3JIEKTPOHHOE CTPOEHHE
aTOMOB XMMHYECKHX 23JIeMEeHTOB |—4 mnepuonoB Ilepuoandyeckoil CUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa, HCIONB3Yys MOHATHS «S-, P-, d-
DIEKTPOHHBIE opOuTanmy, «9HEPreTUYECKne YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHYECKUX AJIEMEHTOB M UX COEIMHEHM
110 repuojaam u rpymnnaM llepuoguueckon cucremMbl XUuMHUECKHUX dseMeHTOB [[. 1.
Menpeneena;

chOpMHPOBAHHOCT, ~YMEHUW  XapaKTepus3oBaTh (OMHMCHIBATH)  OOIIUE
XUMUYECKME CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3NIMYHBIX  KJIACCOB,
MOATBEP)KIAATh CYIIECTBOBAHUE TIE€HETUYECKON CBSI3U MEXKIYy HEOPTraHWYECKHMHU
BELIECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIN;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(DUIMPOBATH XUMHUYECKUE PEaKUUU IO
pa3IMYHBIM TMpPHU3HAKaM (YUCIY M COCTaBY pPEarupyrollux BEHIECTB, TEILIOBOMY
addekTy peakiru, U3MEHEHHUIO CTENECHEW OKHUCJICHHUS 3JIEMEHTOB, 0OpaTHMOCTU
peaKIMM, YYaCTUIO KaTaanu3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3IMYHBIX
TUIIOB, TIOJTHBIE U COKpPALIEHHBIE YPABHEHUS PEAKIMii HOHHOTO 0OMEHa, YUUThIBas
YCJIOBHS, IPU KOTOPBIX 3TU PEAKLIMU UAYT 10 KOHUA;



cOpPMHPOBAHHOCT, YMEHUN TMPOBOJUTH PpEAKIHUH, TMOJATBEPKAAIOIINE
KAUeCTBEHHBI COCTaB pPAa3JMYHBIX HEOPTraHWYECKHUX BEIIECTB, pPAaCIO3HABAThH
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEIECTB;

cOPMHPOBAHHOCTh YMEHHI  pacKpbiBaTh CYIIHOCTb  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIHMI MOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKiuu OT pa3INuHbIX (PAaKTOPOB; XapaKTep CMEIICHU XUMHUUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latense);

C()OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHUE MPOLIECCHI,
JeXallke B OCHOBE MPOMBIIIJICHHOTO IOJIYYEHHUSI CEPHOW KHUCIOTBHI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEACTABICHUN 00 OOIIMX HAy4YHBIX MNPUHLIUIAX U
AKOJIOTMYECKUX MPOOJIEMaX XMMUYECKOTO IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJUTH BBIYMCICHHS C HCIOJIb30BAaHUEM
HOHATUS «MaccoBas JOJIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUHN Ta3oB
OpU XUMHUYECKUX PEaKIUsAX, MacChl BEIIECTBA UM 00BbEMA I'a30B IO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIMX B pPEaKUUU
BELIECTB, TEIJIOBOro 3¢ (eKTa peakuud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl
BELIECTB, IPEBPAILECHUS U COXPAHEHUSI SHEPTUH;

c(OpMUPOBAHHOCTh YMEHUN COONIOAATH MPaBUJIa MOJIb30BAHUS XUMUYECKON
NOoCyJI0M 1 Ja00paTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHUs C
BELIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMHU IO BBINOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI TIJIAaHUPOBAaTh M BBINOJHATh XUMHUYECKUN
AKCIIEPUMEHT (Pa3yioKEeHHE MEPOKCHAA BOJOpOJa B MPUCYTCTBUHU KaTaiu3aTopa,
ONpENEIEHUE Cpelbl PacTBOPOB BELIECTB C IOMOINBK  YHUBEPCAIBHOIO
UHAMKATOPA, BIUSHUE Pa3IMYHbIX (DAKTOPOB HA CKOPOCTh XUMHUYECKON pEeakluu,
peaklMy HOHHOTO OOMEHA, KaueCTBEHHbIE PEAKIUU Ha cyib(par-, kKapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHE 3KCHEPUMEHTAIBHBIX 3a1ad 10
teMaM «Metaimey U «HeMeramibl») B COOTBETCTBUM C NPAaBUJIAMH TEXHUKH
0e30MacHOCTH MPHU OOpAIlleHUH ¢ BEUIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAHUEM,
NPEACTaBIIATh PE3yJbTaThl XHWMHUYECKOIO OHKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUN COOTBETCTBYIOUIUMX peakuuii U (OpMYIUpOBATh BBHIBOJLI HA OCHOBE
3TUX PE3yIbTaTOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJU3UPOBATHh XUMHUYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIuu, IHTepHET U ApyTrux);



cOPMUPOBAHHOCTh ~ yYMEHHMH  COONIONATh  TpaBuUia  AKOJIOTHYECKU
IIEJIECO00PA3HOTO TOBENCHUS B OBITY W TPYAOBOH JESITCIBHOCTH B IIEISIX
COXPAHEHHUsI CBOETO 37I0POBBbS M OKPYXKAIOIIEH MPHUPOIHON Cpeibl, 0CO3HABATH
OTACHOCTH BO3JICHCTBUS HA KUBBIC OPTaHU3MBI OMPEACIIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokaszarens [IJIK, moscHATP Ha mpuMepax CrnocoObl YMEHBIICHHS |
NPEIOTBPAICHHS UX BPETHOTO BO3ICHCTBUS HA OPTaHNU3M UYEIIOBEKa,

JUIsT 00OYyJaronuXxcsi ¢ OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3J0POBBSI: YMEHHUE
NPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BEIICCTB U
XUMUYECKUX SIBJICHUI;

JUIS  CIICTIBIX H  CJIa0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoauuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/n Kontpoabnbie | IlpakTudeckue
NMPOrpamMMbI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI pecypesI
Pa3nen 1. TeopeTnueckne 0CHOBBI OPraHUYECKO XUMUH
[Ipenmet opranndeckoit Xumun. Teopus
11 CTPOEHUS OPraHUYECKHUX COEIMHEHUH A. 3
M. bytneposa
Wroro mo pazneny 3
Pasnen 2. YrieBogopoabl
2.1 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI 2
29 HenpenenpHbIe yTIeBOIOPOIBI: ATKECHBI, 6 1
QJTKA/TMCHBI, ATKUHBI
2.3 ApomaTH4eCcKue yrieBOI0pOIbI 2
24 [IpupoaHbIe UCTOYHUKH YTIIEBOIOPOIOB H 3 1
uX nepepadoTka
Wroro mo paznery 13
Pa3nen 3. Kuciopoacoaep:xanie oprannyeckue coeIuHeHUs
3.1 Crmptel. @enon 3
3.2 Anpaeruanl. KapOOHOBBIE KUCIIOTHI. 7 1
CrnosxHble 3(upsI
3.3 YTeBo bl 3 1




Hroro no pazaeny

13

Pasznen 4, A30Tc011ep>lcanme OpPraHu4eCKHue COCAUHCHUSA

41 AMUHBI. AMUHOKHUCIOTHL. benku 3
Wroro mo pazneny 3
Pa3nen 5. BoicokoMouieKyJIsIpHBIE COeTUHEHUS

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Utoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Kosun4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iejioB U TeM uugpoBbie
Ne i/ P Kontpoanueie | Ilpakruyeckue (wicpp )
NMPOrpamMmbl Bcero o0pa3oBaTre/bHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeopeTuueckue 0CHOBbI XUMHU
Ctpoenue aromoB. [lepuonnyeckuii 3aKoH
11 u [lepuonnueckas cucremMa XMMU4YECKUX 3
sneMenToB . 1. MenzaeneeBa
12 CtpoeHnue BemiecTBa. MHOrooOpasue 4
' BEIIECTB
13 XUMHYECKUE peaKu 6 1 1
Utoro no pazneny 13
Pa3nen 2. Heopranmdyeckasi XuMus
2.1 Meranibl 6
2.2 Hemerammst 9 1 1
93 CBs13b HEOPTaHUYECKUX U OPTaHUYECKUX 9
' BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumusi v ;KM3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyectBo yacos DJIeKTPOHHBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Koutpoaurie | Tpakruecikue fdlfsy'lennﬂ :)Iﬁl()l;ioBaTeanme
padoTsbI padoThbI pecypest
1 [IpenMer oprannyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHUs OpraHMYECKUX
2 coenquHeHuit A. M. bytneposa, e€ 1
OCHOBHBIE 10JIOKEHHUS
[IpencraBnenue o kinaccuduxanuu
3 opraHunyeckux Bemects. Homenknarypa 1
(cucremaTnyeckasi) U TPUBHAIBHBIC
Ha3BaHUsI OPraHUYECKUX BEILIECTB
4 AJTIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTUYECKHM Al
5 Mertan 1 3TaH — npocTenme 1
MIPEACTABUTENH AJIKAHOB
6 AJIKEHBI: COCTAaB U CTPOEHUE, CBOICTBA 1
; OTUJIEH U MPOIUJIEH — MPOCTENIIIHNEe 1
MPEJICTAaBUTENN ATKEHOB
8 [Ipaktuyeckas pabota Ne 1. «[lonyuenue 1 1
ATWJIEHA U U3yYEHHUE €O CBOMCTBY
Anxanuensl. byraguen-1,3 u
9 metunoyraauen-1,3. [lomyuenue 1

CHHTETUYECKOI0 Kay4dyKa U PE3UHBI




AJIKMHEBIL: COCTaB U 0COOEHHOCTH CTpOCHHA,

10 TOMOJIOTMUECKUH psil. ALETHIIEH —
MPOCTEUIINIA TPEACTABUTEIb ATKMHOB

1 Beruucnenus o ypaBHEHHIO XUMUYECKOM
peaxkuu

12 Apenbl: 0eH30:1 U T0J1yod. TOKCUYHOCTb
apeHoB

13 ['enetnueckas cBsA3b yIiI€BOAOPO/IOB,
MPUHAUJIEKAIINX K PA3JIMYHBIM KJ1accaM
[TpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB:

14 NPUPOIHEIN ra3 U MOIyTHBIE HEPTIHBIE
rasbl, He()Th U IPOAYKTHI €€ IepepaboTKu
[TpupoaHbIe UCTOYHUKH YTIIE€BOAOPOIOB:

15 NPUPOIHEIN ra3 ¥ MOIyTHBIE HePTIHBIE
ras3sl, He()Th U MMPOAYKTHI €€ IepepadoTKU

16 KonrtponbHas pabora 1o pazneny
«YTIIeBOIOPOIBI»

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJI. BogopoHas cBs3b

18 MHOroaTOMHbIE€ CIUPTHI: ATUIIEHTITUKOJIb U
TJIMLEPUH

19 @deHoI: CTpOeHHE MOJIEKYJIb, (pr3nueckue
U XUMUYECKHE CBOWCTBA, IPUMEHEHHUE

20 Anpaeruapl: GopMaIbIeTul |
aneTanpaerul. ALeTOH

21 OHOOCHOBHBIE NpeiebHbIE KApOOHOBBIE
KHUCJIOTBI: MypaBbHHAas U YKCYCHasI

22 [Mpaktrdeckas padora Ne 2. «CBoiicTBa




pacTBopa YKCYCHOW KUCIIOTBI»

CTeapI/IHOBaS'I " OJICMHOBAs KHUCJIOTHI, KaK

23 MIPEACTABUTENH BBICIIMX KapOOHOBBIX
KUCJIOT

24 MBpl1a KaK COJIM BBICITUX KapOOHOBBIX
KHCJIOT, X MOIOIIIee JeiicTBHE
CrnosxHble 3(Upbl Kak IPOU3BOIHBIC

25 KapOOHOBBIX KUCIOT. [ MIIPOIIH3 CIIOKHBIX
3¢upoB

26 Kupsl: ruaponus, npuMeHeHHE,
Ouoaoruueckas poJib KUpPOB
VYrneBoabl: cocTaB, KjlacCUpUKaIus.

27 Bakneiiue npecTaBuTeny: II0K03a,
dpykTO3a, caxapo3a

08 Kpaxman u nemirono3a kak IpupoHbie
TIOJTMMEPHI
KontponbHas paboTta 1o pasneny

29 «Kucnopoacoaepxarnine opraHuIecKue
COE/IMHEHHUS»

30 AMUJHBI: METUJIAMWH U aHWITUH
AMUHOKHUCIOTH KaK aM(pOTepHbIe

31 OpTaHUYECKUE COCTMHEHUS, UX
6uonornyeckoe 3HaueHue. [lentu el

32 benku xkak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COSITMHEHUS

33 OCHOBHBIE TIOHATHS XHMHH
BBICOKOMOJIEKYJISIPHBIX COSTMHEHUIN

34 OcCHOBHBIE METOABI CHHTE3A




HJ'IaCTMaCCLI, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX CO€JUHEHUM.

OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KouTtpoJbHbIe
padoThI

IMpakTuyeckne
padoThI

JlaTa
U3yYeHU S

JIeKTPOHHbIE
uudposBbie
oOpa3zoBaTe/ibHbIE

pecypchbl

XUMUYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypanus aTOMOB

[Tepuonuueckuii 3akoH u [lepuonuueckas
cucreMa XuMHueckux semenTos /1. U.
Memnneneesa, X CBsI3b C COBPEMEHHOI
TEOPHUEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XHUMHUYECKHX JIEMEHTOB M UX COEIMHEHHH 10
rpynmnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumMuueckux anemenToB [[.M. Meneneesa B
Pa3BUTHU HAYKH

CTpOCHI/IC BEIleCTBA. XMMHUUYECKas CBA3b, eé
BUBI; MCXaHU3MBbI 06pa30BaHI/I$I
KOBAJICHTHOM CBS3H. BO,Z[OpOI[HaH CBA3b

BasieHTHOCTh. DJIEKTPOOTPHUIIATEIIBHOCTb.
Crenenb okucieHus. BemiecTBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOECHHS

[IoHsTHE O AUCIIEPCHBIX CUCTEMAX.
HcTtrHHBIE U KOJUIOWAHBIE PaCTBOPHI.
MaccoBas 10Jis BELIECTBA B paCTBOPE




Knaccudukanus u HOMeHKIaTypa
HEOPraHWYECKUX COEAMHEHU. [ eHeTnueckas
CBSI3b HEOPraHUYECKHUX BEIIECTB, Pa3JINYHbBIX
KJIACCOB

Knaccudukanmst XaMUYeCKUX peakivii B
HEOPraHWYEeCKON U OPraHu4eCKON XUMUH.
3aKOH COXPAHEHUS MacChl BELIECTB; 3aKOH
COXpaHEHHUs U NPEBPAILECHUs PHEPTUH IIPU
XUMHUUYECKHUX PEaKIUsIX

Cxkopoctb peakuuu. OOpaTuMble peakIuy.
XUMHUYECKOE PABHOBECHE

10

[IpakTuueckas padbora Ne 1. «BnusHue
pas3INYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DnekTponuTHdeckas nuccormanus. [lonsarue
0 BojiopoiHOM Tokasarene (pH) pactsopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHWYECKUX U HEOPTAaHMUYECKHUX BEILECTB

12

OKHUCITUTETEHO-BOCCTAHOBHUTEIILHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIIaBoOB ¥ pacCTBOPOB COJICH

13

KonrtponbHas pabora 1o pazneny
«Teopernyeckue OCHOBbI XUMUM

14

Merannsl, ux nonoxenue B [lepuoamueckoit
CUCTeMe XuMHUIeckux snemeHToB /1. 1.
MemieneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue hu3nyecKue CBOUCTBa
METaJJIOB




15

CnnaBbl METAJIIOB. DJIEKTPOXUMUYECKUI Psit
HaNpsHKEHUH METalIoB

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPUM, KaJIui, KaJIbLIUA, MarHHUM,
ATIOMHUHHK ) U UX COCTMHECHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COEIMHEHNN

18

XuMHYeCcKHe CBOMCTBA ITMHKA, JKeje3a U UX
COEIMHEHNN

19

[TpakTuueckas padora Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
«Mertamib"

20

Hemeramibl, uX MOJ0KEHHUE B
Ilepronnueckoi cUHCTEME XUMUYECKUX
anemenToB /I. 1. Menaeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AJ0TpONHS HEMETAJUIOB (Ha IpUMEpE
KHCIJIOpO/Jia, cepbl, hocdopa 1 yriaepoaa)

22

XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPHI U UX
COEIMHEHNN

23

XuMHYecKue CBOMCTBA a30Ta, pochopa 1 ux
COCIMHEHUN

24

XHUMHYECKHE CBOWCTBA YIJIEPO1a, KPEMHUS U
UX COCOUHEHUU

25

[IpumeHeHne BaXXHENIINX HEMETAIIIIOB U UX
COEUHEHNN

26

O0001eHne 1 cucTeMaTH3alysa 3HaH!H 110




TeMme «HeMmeTtamnel». Beluucienus mo
YpaBHEHUSAM XUMHUECKUX PEAKLIUN U
TEPMOXUMHYECKUE PACUETHI

[TpakTuueckas padbora Ne 3. «Pemenue

27 HKCIIEPUMEHTAJIbHBIX 33124 110 TEME 1
"Hemetasl"»

08 KonrtponbHas pabota o remam «MeTasib» 1
u «Hemeramib»

29 Heopranudeckue u opraHn4ecKue KUCIOTHI. 1
Heopranuueckue 1 opraHu4eckrue OCHOBaHHS
AMboTepHble HEOPraHUYECKUE U

30 OpraHu4eckue coeJMHeHus. I eneTnueckast 1
CBSI3b HEOPTaHMYECKUX U OPraHMYECKUX
BEILIECTB
Ponb xuMun B 00ecrICUeHHH SKOJIOTHUYECKOM,

31 HHEPTreTUYECKON 1 TUIIIEBOM O€30MaCHOCTH, 1
Pa3sBUTHU MEIULIUHBI
[TpencraBienus 06 oOLIMX HAYYHBIX

32 MPUHIINUIIAX TPOMBIIIIEHHOTO MTOJIy4YEHUs 1
Ba)XHEUIIINX BEIECTB

33 YenoBek B MUpE BEIIECTB U MAaTEPUAIIOB 1

34 XUMHUS ¥ 30pOBbE YeNIOBEKa

OBUIEE KOJIMYECTBO YACOB 10 34

[TPOT'PAMME







YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus / I'adbpuensu O.C., Octpoymos WU.I'., Cnagxor C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOJINYECKHNE MATEPHUAJIBI J1JIAA YYUTEJIA
O. C. I'abpuensn, U. B. Akcénona, C. A. CnaakoB. Merogudeckue
PEKOMEHIAINHU JJIS YUUTEIIS K YIeOHHUKY

Xummust. 8 kmace. O. C. I'abpuensaa, U. I'. Octpoymona, C. A. Crnagkosa

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPChbI
CETU HHTEPHET
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://www.google.com/url?g=http://www.chemistry.ssu.samara.ru sa=D
usg=AFQJCNGs3sc7NWL7clyi6ZLkOG7RgwjyBg
https://www.google.com/url?q=http://classchem.narod.ru sa=D

usg=AFQjCNHNzY 7HvEepCAFVJIE3HcpvpD3tAHW
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