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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XUMUM Ha YpOBHE cpeAaHero oOmero o0pa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O0



obOpazoBanuu B Poccuiickori denepanuuny, TpeboBaHU K pe3ylibTaTaM OCBOCHUS
dbenepanbHOl 00pa30BaTEIIPHOM MPOTPpaMMBbI CPEAHETO 0O0Imero oOpa3oBaHHS
(®OIT  COO), npencraBaeHHbIX B DeaepasbHOM  rOCyJapCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom KonHuenuuu mnpenogaBaHust
y4ueOHOro mnpeamera «XUMHs» B 00pa3oBaTeNbHBIX opraHu3auusx Poccuiickoi
Qenepauuy, peamu3yIOIIUX OCHOBHBIE O00pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX ToNOXkeHn «Crparerum pa3BuUTHS BocnuTaHus B Poccuiickon
Odeneparuu Ha niepuoa 10 2025 roma» (Pacmopsbkenue I[IpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY Nmoaxo/l0B K pa3paboTKe MpOorpaMMmbl 1O XUMHH, K OIpPENEICHUIO
oOwielt crpaTeruy 00y4eHus, BOCIUTaAHUSI U Pa3BUTHs 00YUYalOIIUXCS CPEJICTBAMHU
yueOHoro npeamera «Xumusi» 1 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHnentyanpHbeie TosioxkeHus PI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH,
COJIEpKaHusl, pe3yibTaToB OOydeHUss U TpeOOBaHMM K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o011eo0pa3oBaTebHON  OpraHU3aly, SBISIETCS HEOTHEMJIEMOM YacThl0 HUX
oOpasoBaHHOCTH. OHO CHIYKUT 3aBEpIIAIOIIMM OSTalOM pealu3aluu Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIOYEBBIX IEHHOCTEHW, MNPHUCYLIUX
LEJIOCTHOM CHCTEME XUMHUYECKOTO O0O0pa3oBaHUsA. OTU ILEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MPUPOAbI, (POPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTypbl
YeloBeKa, a TaKXKe DSKOJOTMYEeCKM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
30pOBbI0 M TpUPOAHOW cpene. Peanmnsyercs xumuyeckoe 00Opa3oBaHHE
00yy4aromuxcsi Ha YpoBHE CpeHEero 00IIero 00pa3oBaHUsl CPeACTBAMHU y4eOHOTO
npeaMera «XUMHsSD», COJEpKAaHHUE M IOCTPOEHHE KOTOPOIro ONpPENETEHbl B
nporpaMme MO XMMHHM C y4€TOM CHeUu(PUKH HAyKd XUMHM, €€ 3HA4eHMs B
MO3HAHUU TPUPOJLI U B MATEPUAIbHOM XU3HU OOIIECTBa, a TAKXKE C YUYETOM
oOmmx weaed M MPUHLHUIIOB, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI CpeaHero o0Iero oopasoBanus B Poccuiickoit deneparuu.

XuMUSl Kak 2JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIPacT ocoOyro poJib B
COBPEMEHHOW IUBUJIM3ALIMM, B CO3JaHUU HOBOW 0a3bl MaTepUalbHOW KYJIbTYpHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PALIMOHATIBHOIO HAYYHOIO MBIIUICHHUS,
B CO3JIaHUE LEJIOCTHOrO MPEACTABICHUS 00 OKpY)KalollleM MHUpE Kak O €IUHCTBE
OpUPOJBl M YENIOBEKa, KOTopoe (OpMUPYETCSs B XMMHMHM Ha OCHOBE MOHUMAaHMS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3MOXHBIMH 00JIACTAMH PUMEHEHHS.

TecHO B3aMMOJEHCTBYS C IPYTMMH €CTECTBEHHBIMM HayKaMH, XMMHs CTalla
HEOTHEMJIEMOI YaCThbIO MUPOBOU KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJla W SKM3HU KaxJI0ro ujeHa oOmectBa. CoBpeMeHHas XUMHUS Kak Hayka



CO3UJaTeNIbHAsl, KAaK HayKa BBICOKMX TEXHOJOTMH HaNpaBJIIeHA Ha pELICHUE
rJI00AIbHBIX  MPOOJIEeM YCTOMYMBOTO pa3BUTHSL YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOH, MUILEBOM, IKOJIOTHYECKOI 0€30MaCHOCTH U OXPaHbI 3J10POBbSI.

B coorBercTBHUM C OOIIMMHU LEIIMH M HPUHIUIAMU CPEAHEr0 OOILEro
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3YyYEeHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOMICKYJIBTYPHYIO TOJTOTOBKY
oOydarommxcs, HEOOXOOUMYK0 UM 1 BbIpaOOTKM  MHUPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B IKU3Hb COLUYMa, MPOJOJIKEHHUS
0o0pa30BaHMsI B pa3IMYHbIX 00JaCTsIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHEH.

CocTaBnsiomiuMu  TipeAMeTa «XUMHs»  SABISIOTCS 0a30Bble  KypChl —
«Oprannyeckas xumus» u «OOWass U HEOPraHWyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KAHMSI KOTOPBIX SIBJIAFOTCSI OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAHWM 10 HEOPTaHWYECKON XMMHH (C BKIIOYECHUEM 3HAHHUM U3 OOIIeH XUMUHN) U
opranndeckoil xumuu. GopMUpPOBAaHUE AAHHOW CHUCTEMbI 3HAHUU MPU U3YUECHHUH
npeaMera oOecreynBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEro MHOI000pa3ust
BEILECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa comepxkaHusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HeopraHuveckass XuMHs» cHopMUpOBaHA B MporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TOJXO0Ja K M3YyYeHHIO Y4yeOHOro wmarepuajlia U 0O0YCJIOBIJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUU Ha  ONPEICIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYecKOW XHMHHM BELIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPTraHUYeCKHX
COCIMHEHUM, a TakXke Ha YpPOBHE CTEPEOXMMHYECKMX U  AJIEKTPOHHBIX
MPEACTABICHU O CTpoeHuu BemecTB. CBeaeHuss 00 H3ydaeMblX B Kypce
BEIECTBAaX JAIOTCS B Pa3BUTHU — OT YTJIEBOJOPOJOB A0 CIOXKHBIX OMOJIOTUYECKU
aKTUBHBIX COEAMHEHHH. B Kypce opraHuueckoil XMMHHM TOJYYarOT pa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpPBOHAYAIbHBIC
MIPEACTABICHUS] O XUMUYECKOM CBSA3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOIN peaKkIuu.

[logq HOBBIM yriaoM 3peHHss B TIpeaMere «XuUMHs» 0a30BOrO ypOBHS
paccMaTpUBaeTCs UW3YYEHHbIH Ha YpPOBHE OCHOBHOrO O0OIIEro oOpa3oBaHUs
TEOPETHUYECKH MaTtepuan M (PAKTOJIOTMYECKUME CBEIEHUS O BElIecTBaX U
XUMHYECKOl peakiuu. Tak, B yacTHOCTH, B Kypce «OOmias U HeopraHudeckas
XUMUS» OOYYAIOMIMMCSl TPEAOCTABISACTCS BO3MOXXHOCTh OCO3HATh 3HAUYCHHE
MEPUOJIMYECKOTO 3aKOHA C OOUIETEOPETUUYECKUX U METOJOJOTHYECKUX TO3UIUH,
ry0Ke TMOHATh MCTOPUYECKOE H3MEHEHHE (YHKIHMA 3TOro 3akoHa — OT
00001aro1Ie 10 OOBACHSIONMIEH U TPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHUN O BaXKHEMINIMX BEIIECTBAaX, UX COCTaBe, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XMMHUYECKUX PEaKUHUAX, UX CYIIHOCTH U



3aKOHOMEPHOCTSIX MpOTeKaHus jJomnojHsercs B kKypcax 10 um 11 kmaccoB
AIIEMEHTAMH COJIEP’KaHUs, WMEIOIUMH KYJIbTYpOJIOTHYECKUNH U TMPUKIATHOM
XapakTep. OTH 3HAHUSI CHOCOOCTBYIOT TOHHMAHHWIO B3aWMOCBSI3M XUMHUHU C
APYTUMH HayKaMH, PacKpbIBAlOT €€ poJib B IMO3HABATEIBHOW M MPAaKTHYECKOU
JESITeNIHOCTA 4EeJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YB@KEHHUA K IIPOIECCY
TBOpYECTBA B O0JACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XUMHUHU, IOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBAThCA B OOIIECTBEHHO UM JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh MH(POPMALMIO U
INPUMEHATh €€ NI TNONOJHEHUS 3HAHWM, PEIICHHUs WHTEIUIEKTyalbHbIX H
AKCIIEPUMEHTAILHBIX MCCIIEI0BATENbCKUX 3a/1ay. B 1ienomM copepxanue yueOHOTo
npeaMera  «XUMHUS» — JAHHOTO  YPOBHS  M3YyYE€HHMsS] OPUEHTHUPOBAHO  Ha
(dopmupoBaHre y OOy4YarOIIMUXCd MHPOBO33PEHUYECKONM OCHOBBI JUISI MOHUMAHHMS
¢bunocodckux uued, TaKuX Kak: MaTepHabHOE €IWHCTBO HEOPraHUYECKOro U
OpraHMYecKOro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM W
CTPOEHUEM, II03HABAEMOCTh MPHUPOJHBIX SBJIEHUNH NYTEM OSKCHEpPUMEHTa H
pelIeHUs] MPOTHUBOPEUYMI MEXIy HOBbIMH (PaKTaMM U TEOPETHYECKUMU
MPEINOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHUECKUX MpoOiIeMm, a
TaKKe MpoOJeM cOepexKEHUsT IHEPTETUUECKUX PECYPCOB, ChIPbsI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnaHe pemieHus 3aad  BOCIUTAHUSA, PA3BUTHS M COLMAIU3ALMH
oOyyaroluxcs MNPUHATbIE MPOTrPaMMON MO XHMHUHU MOAXONbl K ONPEICIICHHUIO
collepKaHUsl M TIOCTPOEHHUs TpeIMeTa MpeaycMaTpuBaloT (HopMupoBaHue
YHUBEPCAIbHBIX Y4YEOHBIX JEHCTBUM, UMEIIUX 0a30Boe 3HAYEHUE s
pPa3IUYHBIX BHJIOB JIEATEIBHOCTU: peUIeHUus MpoOjeM, IOUCKA, aHalu3a u
00paboTku MHGOPMAIINH, HEOOXOIUMBIX JIJIsi TPUOOPETEHUS OMBITA MPAKTHYECKON
U HCCIEN0BATENbCKONW AESTENIbHOCTH, 3aHMMAIOIEH Ba)XKHOE MECTO B IMO3HAHHUH
XUMUHU.

B mnpaktuke npenogaBaHus XHMMHHM Kak Ha YPOBHE OCHOBHOTO OOILEro
o0Opa3oBaHMsl, TaK U Ha YPOBHE CPEAHETO OOIIEero 00pa30BaHus, MIPH ONPEACTICHUH
CoJlep KaTeNIbHOM XapaKTepUCTUKH LeNied HM3y4eHHs] TMpeaMeTa HamlpaBlICeHUEM
MEPBOCTENEHHOW 3HAYMMOCTU TPAJAULMOHHO NpU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKON HAayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKON
JESATENBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KyJbTyphl. C
METOJIMYECKONM TOUKHM 3PEHHS] TaKOW MOJXO0J K ONpPENEJCHUI0 LeJeH H3ydeHHs
MIpeMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.

CornacHO JaHHOW TOYKE 3pEHMs TJIABHBIMHU LIEJIAMH HM3YyYEHHs] IPEeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBASIIOTCA:

e (opmupoBaHHe CHUCTEMBbl XUMHUYECKHMX 3HAHUM KaKk  BaKHeHIen
COCTaBJISIOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPa, B OCHOBE KOTOPOU



JeKaT KIIOYeBbIE MOHATHS, QyHAaMEHTaJIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE f3bIKAa HAYKH, YCBOCHHE U TMOHUMAHUE CYIIHOCTH IOCTYMHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMUpOBaHME U Pa3BUTHUE MPEACTABICHUN O HAYYHBIX METO/IaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAUMBIX JUIsl MPUOOpETEHUS
YMEHHI OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHYECKHUX SIBICHUH,
UMEIOIINX MECTO B MPHUPOJIC, B MPAKTUUECKOMN U MOBCEAHEBHOMN KU3HMU;

e pa3BUTHE YMEHUU U CHOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM
U OOBSICHEHMEM XHUMHUYECKOTO DSKCIEPUMEHTa, COOJIOJIEHUEM TMpaBUII
0e30macHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ atum, comepxaTenbHas XapaKTepUCTHKA Iefiel U 3a7a4 U3y4YeHUs
npeaMeTa B mporpaMMe 1o XMMUU YTOYHEHa U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMH B CUCTEME CpefHero obimiero oopazoBanus. CerogaHs B
OperofAaBaHM XUMUM B OONbIIEH CTeMeHH OTAAETCS  MPEINouTeHHUE
MPAKTHYECKONH KOMIIOHEHTE COJIep)KaHusi OOydeHUs, OpPHUEHTHUPOBAHHOW Ha
MOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3aliu, BIaJCIOLIEro He
HAO0OpOM 3HaHUM, a (PYHKIIMOHAILHOMW TPaAaMOTHOCTBIO, TO €CTh CIOCOOAMHU H
YMEHHSIMH aKTUBHOTO TMOJIyYEHHUs 3HAHUM U MPUMEHEHHUS MX B PEAbHOM >KU3HU
TUIS peIIeHuUs] MPaKTHUECKUX 3a7a4.

B cBs3u ¢ 3TMM mnpu u3ydeHHH mpenMera «XHUMHsD JOMHUHHUPYIOIIEe
3HauUEHHE MPUOOPETAIOT TAaKKUE LIENU U 3a]]a4H, KaK:

ajanraiusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHHE  UHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HMPHUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMHU M MX
PUMEHEHHUEM;

dbopmupoBaHue y OOyYaroOImMXCsl  KIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINI), UMEIOUINX YHHUBEpCaJbHOE 3HAU€HUE MJIs pa3jIMyuHbIX BHJIOB
JeSTENbHOCTU: PEeIlleHUus MpoOseM, MOUCKa, aHau3a U o0paboTku MHDOpMaIuy,
HEOOXOMUMBIX Jii TPUOOPETEHHS OIbITa JAEATEIBHOCTH, KOTOpas 3aHHMaeT
BXHOE MECTO B TMIO3HAHWW XHMHH, a TaKXkKe [UIsI OLUEHKA C MO3UIHA
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHUX
IPOLIECCOB HA OPTraHU3M YeJIOBEKa U MPUPOJHYIO CPENy;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIEKTYaIbHBIX M TBOPYECKHX
CIOCOOHOCTEN 00YUYarOIIMUXCS: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HaHUS 110 XUMHUU B COOTBETCTBHUH C )KM3HEHHBIMU MOTPEOHOCTSIMU, HUCIOIb30BaTh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJIsl MOMCKA M aHajdn3a Y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIIIH XUMUIECKOTO COICPIKAHNUS;



(dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIONTUXCS ACCOIMATUBHOTO M JIOTUYECKOTO
MBIIJIEHUS, HA0JI01aTeTbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWU W TIPOBEJICHUU XHMHYECKOTO
IKCIIEPUMEHTA;

BOCMIUTAaHUWE Yy OOydYarommxcss YOEKIEHHOCTH B TyMaHUCTHYECKOM
HAIPABJICHHOCTH XUMHH, €€ BAXKHOW pOJIM B PEUICHUHU TJI00aTBHBIX MpoOiieM
PaIMOHAIBHOTO MPUPOJIOTIONB30BAHMS, TIOTIOTHEHUS YHEPTETHICCKUX PECYPCOB U
COXpaHEHUsI TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OepexHOTrO
OTHONIIEHUS K TPHUPOAEC U CBOEMY 3J0POBBIO, a TAaKXKE MPUOOPETEHUS OIBITA
UCIIOJIb30BAHUS TOJYYEHHBIX 3HAHUW JJI MPUHATHAS TPAMOTHBIX pPEHICHUH B
CUTYaIHsIX, CBI3aHHBIX ¢ XUMUYCCKUMH SIBIICHUSIMH.

B ydyeOHOM maHe cpenHero oOmero oOpa3oBaHUs MpeAMET «XHMHUS»
0a30BOT0 YpOBHS BXOJIUT B COCTAaB MpeaMeTHON obnacTu «EcTecTBeHHO-HAyUYHBIE
PEIMETHD.

OO6m1ee Yuciao 4acoB, OTBEAEHHBIX JJISI U3YUYEHUs XUMUH, Ha 0a30BOM YPOBHE
cpeanero ooOiiero odpazoBanusi, coctaisieT 136 yacoB: B 10 kiacce — 68 vaca (2
yaca B HeJento), B 11 kimacce — 68 yaca (2 yaca B HEJIETIO).



COILEPKXAHUE OBYUYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHUYECKON XUMMH

IIpenmeT opraHM4YecKOr XUMUK: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepHayioB. Teopus CTPOCHUS OPraHUYECKHUX
coenunennii A. M. bytieposa, e€ ocHOBHBIE 1O10KeHUsA. CTPyKTypHBIE (DOPMYJTBI
OpraHMYecKuX BelecTB. ['omonorusa, wu3omepusi. XHUMHUYECKas CBS3b B
OPraHNYEeCKUX COCIUHEHUSX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kiaccudukaluu opraHudeckux BeniecTB. HoMeHknaTypa
OpraHUYECKUX COEAMHEHUW (CHUCTEeMaThyeckas) W TpPUBUAIbHBIE Ha3BaHUS
BOKHEUIINX MPEACTABUTENIEN KJIACCOB OPTaHUYECKHUX BEILIECTB.

OKCNIEPUMEHTAIbHBIE METOJIbl M3YUYCHHUS BEIIECTB W WX MPEBpALLCHUMN:
O3HaKOMJICHHE ¢ oOpasllaMyd OpraHMYECKHX BEIIECTB W MaTepuajaMu Ha UX
OCHOBE, MOJICJIUPOBAHUE MOJIEKYJI OpPraHMYECKUX BEIECTB, HAOIIOJIEHUE U
OMMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAILEHUIO0 OPraHUYECKUX BEILECTB
py HarpeBaHuu (IJIaBJIeHUE, O0YTJIMBAHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKMU psAx. MeraH u 3TaH —
NPOCTEHIITINE TPEJCTABUTENN alKaHOB: (PU3WYECKWEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMelieHuss W TOPEHHUs), HAXOXKJIACHUE B MPUPOJE, IOJy4YCHUE W
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PsAll. DTUJIEH U TPOIMUIICH —
NPOCTEHIITNE TPEJCTABUTEIN AaKEHOB: (PU3MYECKWe W XHWMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TaJOTEHUPOBAHMS, THUApPATAIIUU, OKHUCJICHUS W
MOJIMMEPU3AINH ), TOJyYECHUE U TPUMEHECHHUE.

Anxaguensl: OytamueHn-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEHIIME
XUMUYECKUE CBOMCTBa (peakuus noiumepusanuu). IlomyyeHrne CUHTETHUYECKOro
Kay4dyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUM psijl. ALIETHIICH
— MPOCTEHINNIA TPEICTABUTENh AIKHHOB: COCTaB, CTPOCHHE, (U3HUECKHE U
XUMHUYECKHE CBOMCTBA (peaklUu THIPUPOBAHMS, TAIOTCHUPOBAHUS, THApPATAIUH,
TOpEHHUsI), MOJTyYCHUE U IPUMEHCHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3MYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuy raJIOTEeHUPOBAHUSI U HUTPOBAHUSA), MOJyYEHUE U MPUMEHEHUE. 101yon:
cocmas, cmpoenue, @usuueckue U  Xumuyeckue ceolucmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOJyYeHue U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHermyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIIEKALUMHA K
pa3JIMYHBIM KJIACCaM.

[IpupoaHble MCTOYHUKHM YTIIEBOAOPOAOB. IIpupomHbIi ra3 U IOIyTHBIE
HedTaable Ta3bl. Hedth m e€ mpoucxoxnaenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaIUTUYEeCKUil), mupoiau3. I[IpoayKTbl
nepepaboTKu HEPTH, UX IPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITy. KaMeHHBbIi
YTOJb U NPOAYKTHI €ro nepepadoTKU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHs BELIECTB M HX INPEBPAIICHUM:
O3HaKOMJIEHHE C oOO0pa3llaMHl IUIaCTMAacC, KayyyKOB M PpE3HHBI, KOJUICKIHH
«Hedpte» u  «Yromp», MoOJeNMpOBaHHE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOreHONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON paOOThI: MOJYyYEHHE 3TUIICHA

Y U3Y4YEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

Bblunciennss 1Mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOAYKTa PEAKIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MIPOYKTOB PEAKLIUN).

Kuciiopoaconep:kamue opraHu4ecKue coeJMHeHUs

[IpenenbHble OQHOATOMHBIE COHUPTHL. MeETaHON MW 3TAaHOJ: CTPOECHHE,
¢u3nueckue M XMUMHYECKHE CBOWCTBA (pPeakluMh C aKTUBHBIMH METaJUIaMH,
raJIoreHOBOJIOPOAMH, TOpPEHHUE), NpHUMEHEHUE. BoaopoaHble CBSI3M MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOa U 3TaHOJIa HA OPraHN3M YEJI0BEKA.

MHOroatoMHbl€  COMPTHL. DTWICHIJIMKOJIb W  TIHIEPHUH: CTPOCHHE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO LIEIOYHBIMU
METaJUlaMH, KaueCTBEHHas PEaKUus Ha MHOTOAaTOMHbIE crUpThI). JleiicTBue Ha
OopraHusM yesnoseka. [ [puMeHenune rmuueprHa U 3TUIEHTIIUKOJIS.

@deHoN: CTpOCHHME MOJEKYJbl, (U3NYECKUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts (enona. [Ilpumenenne genona.

Anbaeruapl U kemownwvl. DOpMaNbIETH, alETAIBJICTUI. CTPOCHHUE,
¢busnyeckue U XUMHUYECKHE CBOMCTBA (peaklUWU OKHUCICHHUS U BOCCTAHOBJICHHUS,
KauyeCTBEHHBIE PEAKIUN), TOTYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCIJIOTBL: CTpOECHHE, (PU3NYECKHEe W XUMHUYECKUE CBOICTBa (CBOICTBA,
o0miue Uit Kjacca KUCIOT, Peakiys 3Tepu(pUKaluu), MOJIy4eHne U IpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJOTHl KaK MPEICTABUTEIU BBICHIUX KapOOHOBBIX
KHUCJIOT. MbL1a Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE IEUCTBHE.

CnoxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['mMaponus
cioxHBIX hupoB. XKupsel. ['naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb JKUPOB.



VYrneBonpl:  coctaB, Kiaccuukamus — yrieBoaoB  (MOHO-, U- U
noaucaxapubl). ['roko3a — npocTediuii MOHOCaXapua: OCOOEHHOCTH CTPOECHMUS
MOJIEKYJIbI, (U3MYECKME W XUMUYECKHE CBOMCTBA (B3aMMOJEWUCTBHE C
ruapokcuom Meau(ll), oxucnenue aMmuadHbIM pacTBOopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TIJIIOKO3bl), HaXOXKJIEHUE B MpPHUpOJE, NPUMEHEHUE,
ouonoruueckas poib. otocunTe3. pyKTo3a Kak H30MEP IIFOKO3BL.

Kpaxman u nemnrono3a kak npupojHbie nonuMepsl. CTpoeHre Kpaxmaia U
HEeUroI03bl.  PU3MUEeCKMe W XHMMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOJIH3,
KAueCTBEHHAsI PEAaKLUs C HOJIOM).

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEILIECTB M HMX IpEBpallleHUi:
MPOBE/ICHNE, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE
CIOUPTOB, Kau€CTBEHHbIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE 3TaHOJa
okcusioM Meau(Il)), MHOroaroMHBIX CHOUPTOB (B3aMMOJACHCTBUE TJIMIIEPUHA C
ruspokcusiom Meau(ll)), anpaernnoB (OKUCiIeHne aMMHAaYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom menu(Il), B3aumopeiicTBue Kpaxmaia € HOAOM),
IIPOBEICHHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnsle 3anaun.

Bbruncnenust mo ypaBHEHUIO XHMMHUYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIECTBA WJIM MPOJYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MTPOYKTOB PEAKLIUN).

A3oTcoeprKalme OpraHu4ecKue COeTMHEHHUS.

AMUHOKHUCIIOTHI Kak am(oTepHble oprannyeckue coeauHenus. dusnueckue
U XMMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpUMeEpe TIulMHA). buonoruueckoe
3HaYE€HWE aMUHOKHCIOT. [lenTupl.

benku Kak NpUPOJIHBIE BBICOKOMOJIEKYJSIpHBIE coennHeHus. llepBuunas,
BTOPUYHAS M TpPETUYHasl CTPyKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAUECTBEHHBIE PEAKIIMH Ha OCJIKU.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M WX IPEBPAILCHHIA:
HAOJI0/IEHUE U ONKCAHUE IEMOHCTPAIIMOHHBIX OIBITOB: J€HATypanus OeIKOB MpU
HarpeBaHUM, LIBETHbIE peaKLUu OEIIKOB.

BbicokoMouiekyJIsipHbIe COeIUHEHM s

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHSS MOJIEKYISPHAS
macca. OCHOBHbIE METOJABl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCJUHEHMH —
MOJIMMEPHU3ALIHS ¥ OJTUKOHACHC AU,

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX IMPEBPAILECHHIA:
O3HAKOMJIEHHE C 00pa3liaMM MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.



Peanuzanusa MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUHU OPTAHUYECKON XMMUHU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-
Hay4YHBIX TOHSTHH, TaK M TOHSATUN, SBISIOMIMXCS CUCTEMHBIMH JJIS OTIEIbHBIX
MPEMETOB €CTECTBEHHO-HAYYHOTO I[UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIEC MTOHATHUS: SBJICHNUE, HAYYHBIN (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CHHTE3, KiIaccUuUKaIus, NepUOJUIHOCTb, HAOIIOJCHHE,
HU3MEpEHUE, IKCIIEPUMEHT, MOCIHUPOBAHUE.

®dusnka: Martepus, OJHEprus, Macca, aToM, DJIJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (U3MUECKUE BEJIMUYUHBI U €IMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(dboTocuHTE3, OMOJIOTMYECKH aKTUBHbIC BellecTBa (OENTKH, YTIEBOJbI, KUPHI,
(hepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIUBO,
peCypCHI.

TexHomorusi: MNHUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE MPENapaThl, MaTEpUaIbl U3
UCKYCCTBEHHBIX M1 CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne OCHOBbI XUMUHU

XUMUYECKUM 3JeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAA
000JI04Ka. DHEPreTH4ecKre ypoBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpe/iesieHUsl 3JIEKTPOHOB IO OpOUTaIsiM B aroMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. DINEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

Ilepnognueckuii 3akoH u Ilepuoanueckas cucreMa XMMUYECKUX DJIEMEHTOB
JI. 1. MenneneeBa. CBsi3b MepUOAUYECKOr0 3akoHA U llepuoamdeckoil cucTteMmbl
xuMuueckux aneMeHToB J[. 1. MenzaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHX DJJIEMEHTOB U
00pa3yeMbIX MMHU MPOCTHIX M CJOXHBIX BEIIECTB MO TPyINIaM M MepuojaMm.
3HayeHue NMepUoANYECKOro 3aKOHA B Pa3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKash CBs3b. BHJbl XUMHYECKOW CBA3U
(koBajieHTHasi HEMOJsipHas M MOJSpHAsl, UOHHAs, MeTaluinyeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHOM XHMHUYECKOM CBsI3M (OOMEHHBIA W JOHOPHO-
akuenTopHbelil). Bomopoanas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemiectBa  MOJEKYJSApPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTALINYECKON PELIETKH.

[Tonsitue o mucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 101 BEIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Homenknarypa
HEOPraHMYECKHX BelleCcTB. [eHeTuyeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAIICKANUX K PA3JIUYHBIM KJIaccaM.

Xumudeckas — peakmusa.  Knaccudukamms — XMUMHUYECKHX — peakIuid B
HEOPraHMYEeCKON M OpPraHMYECKOW XMMHH. 3aKOH COXPAaHEHUsS MACChl BEILIECTB,
3aKOH COXPAHEHUA U MIPEBPAILCHUS SHEPTUU TPU XUMHUYECKUX PEAKIIUSX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iH4YHbIX (hakTopoB. OOpaTnMbie
peakunu. XuUMHYECKOEe paBHOBecue. DakTOpbl, BIUAKOIIAE HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle Hlartenbe.

OnekTponauTnyeckas aucconuanus. CuiibHbIE U ciiadble 31eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTPAJIbHAs, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINH.

OKCIEpUMEHTAJIbHBIE METOJbl HW3YYEHHS BEUIECTB M WX MpPEBpaIlCHUMN:
neMoHcTpanus Taomui «l[lepuogudeckasi cucrema xuMuueckux siaemento 1. H.
MeHnneneeBay, U3ydeHUE MOJIENed KPUCTAUIMUECKUX PEHIETOK, HAOIIOJCHUE U
OTHMCAaHKE AEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3I0KEHUE TIEPOKCHIA
BOJIOPOJIA B IPUCYTCTBUM KaTAJIU3aTOPa, ONPEACICHUE CPEbl pACTBOPOB BEILIECTB
C TIOMOIIbIO YHUBEPCAIBHOTO WHIUKATOpPA, pPEaKIUU HOHHOTO OOMeHa),
MPOBEJICHUE TPAKTUUECKO paboThl «BiusiHue paznuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOU pPEAKIIUI.

PacuérHble 3anaumn.

Pacy€rel 10 ypaBHEHMSM XHMMHUYECKUX peEakUuii, B TOM YUCIE
TEPMOXMUMHUYECKHAE PACUETBI, PACUEThl C HCMHOJIB30BAHUEM IOHATHUS «MAacCOBas
JIOJISI BEILIECTBAY.

Heopranuuyeckast xumusi

Hemeranner. Ilosmoxxenne HemetaiuioB B llepuoamueckor  cucreme
xumuueckux sieMeHtoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®u3NYECKUe CBOMCTBA HEMETAIJIOB. AJIJIOTPONHUS HEMETauIoB (Ha mpuMepe
KHUCIIOpOJ1a, cephl, hocdopa u yriaepoa).

XHUMHUYECKUE CBOWCTBA BaKHEWIMX HEMETA/IOB (TaJIOTEHOB, CEphI, a30Ta,
dbochopa, yriepoga U KpeMHHs)) W HMX  CO€NMHEHUM  (OKCHUJOB,
KHUCJIOPOJCOIEPKAIIUX KUCIOT, BOAOPOJAHBIX COEAUHEHU ).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUM.



Meramisl. [lonoxenue meramnoB B [leppoanyeckon cUCTEME XUMHUYECKHUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
atoMoB MeTtajuioB. O6mue usnyeckue cBoicTBa MeTamuioB. CrijlaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUH PSA HAIPSHKEHUM METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX META/UIOB (HATpUM, Kallui, KaJbIUMH,
Mar"ui, amoMHUHUHI, IIUHK, XPOM, JKEJI€30, MEJib) U UX COSTUHEHUM.

OO6mue crnocoObl nomyyeHus: MetauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHHUKE.

OKCHEpUMEHTAIBHBIE METOAbl M3YyYEHHs] BEIIECTB M WX IPEBPAILCHHIA:
U3y4YeHHe KOJUIeKIMH «MeTaiibl U CIJIaBb»y, 00pa3lloB HEMETAJJIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/Ja4, HAOJIIOJIEHUE U OINMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCHIA ATIOMUHHUSA C PACTBOPAMU
KHCJIOT U LIEJI0YEel, KAYECTBEHHBIE PEAKIMU HA KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétel Macchl BemiecTBa WM 00bEMa Ta3oB MO M3BECTHOMY KOJUYECTBY
BEILECTBA, Macce WM OOBEMY OJIHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
pacuéThl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) NPOAYKTOB PEAKIIUU, €CIIU OJHO
U3 BEILECTB UMEET ITPUMECH.

XUMHUA U KU3Hb

Ponp xuMun B 00€CrieYEeHUU 3KOJIOTUYECKOUM, SHEPTreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTHUM MeIUUUHBL [loHATHE O HAyYHBIX METOAAaX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKLUN.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHUUIIAX [POMBIIIJIEHHOTO
ITOJTyYEHHS BaKHEUIIINX BEIIECTB.

YenoBek B MuUpE BEUIECTB M MAaTEPHAIOB. BAXXHEWIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUHOHHBIE Marepuaibl, KpacKh, CTEKJIO, KepaMHKa,
MaTepualibl ISl JIEKTPOHHUKH, HAHOMATEpHUalbl, OPraHUYECKHUE U MUHEPAJIbHBIE
yaoOpeHus.

XuMHus U 310pPOBbE YEJIOBEKA: IMPABUJIA HCIOJIb30BAaHUSA JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 6€30MacHOr0 UCIOJIb30BAHUS MPEnapaToB OBITOBOM XUMHH
B IOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmsi MEXNpEAMETHBIX CBA3€H TNpU  U3YYEHUW OOmmeH
HEOpraHn4eckoi xumMuu B 11 Kacce oCylIecTBISIETCS YEPE3 UCMOJb30BAaHUE KaK
OoOLIMX EeCTEeCTBEHHO-HAYYHBIX TOHSATHM, Tak MW TMOHATUH, SBISIFOLIIUXCS
CUCTEMHBIMM I OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAYYHBINM (DAaKT, TUIIOTE3a, 3aKOH,
TEeOpUsl, aHalu3, CHUHTE3, KJIacCuPUKalus, TMEePUOJAUYHOCTh, HAOIIOIEHNE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHUE.



®dusuKa: MaTepus, SHEPrus, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PaJIMOAKTUBHOCTb, MOJIEKYJIa, SHEPTreTUUYECKUIl YPOBEHB, BEILIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHHE BEIECTBA, (PU3MUECKUE BEIUYMHBI U €IUHUIIBI UX
MU3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHusM, SKocHcTema, Ouocdepa, Makpo- W
MHUKPOD3JIEMEHTBI, BUTAMUHBI, OOMEH BEIIIECTB B OpraHU3ME.

['eorpadusi: MuHepanbl, TOPHBIE MTOPOJIbI, MOJIE3HBIE UCKOIMAeMbIe, TOTUIMBO,
pPEeCypCHI.

TexHomorus: XUMMHUYECKash MPOMBIIUIEHHOCTb, METALTYPIrus, IMPOU3BOACTBO
CTPOUTENBbHBIX MaTEpPUAJIOB, CEIBCKOXO3SMCTBEHHOE IPOU3BOJCTBO, IMHUIIEBAs
MIPOMBINIJICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIJIEHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTb, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOy4arolMMHUCS MPOrpaMM CpeAHero o0mero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeAMETHBIM U TOpeaMeTHbIM). HayuHo-meroanueckoil OCHOBOM — JUIs
pa3pabOTKHU IUJIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrPaMM CpPEIHEro OOLIEro
00pa30BaHUsI SABJIAETCS CUCTEMHO-AEATEILHOCTHBIN MOAXO/I.

B COOTBETCTBHHM € CHCTEMHO-AEATENBHOCTHBIM IOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTaTOB OCBOCHHMs IpeIMeTa «XUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMMHUCS POCCUICKOW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEIICHHIO;

HaJINYMe MOTUBALUU K O0yUEHHUIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH JTMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJAULIMKA 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, NPUCYIIMMH LEIOCTHON
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJIM4ME MPABOCO3HAHUS HKOJIOTMYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBHUTh
LEJIU U CTPOUTD KU3HEHHBIE IIJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUs IpeameTa «XHMHS» JOCTUTalTCs B
€AMHCTBE YYEOHOM M BOCIUTATEIbHOM JAESATENIBHOCTU B COOTBETCTBUU C
I'YMaHHUCTHYECKUMH, COUUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU
U HJeaJlaMd POCCHUMCKOrO TPakJIaHCKOTO OOILECTBa, MPUHATHIMU B OOLIECTBE
HOpMamMM W [paBWIaMHU  [OBEJCHMS, CHOCOOCTBYIOUIMMH  IpoLEeccam
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBIIEHUS JIMYHOCTH
00yJaroITIXCsl.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XHMHS»  OTPAKAOT
Cc()OPMUPOBAHHOCTh OIBITA II03HABATEIBHOM W TPAKTUYECKOM JEATEIBHOCTH
oOy4Jaronmxcs Mo peaju3alyy MNPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpak1aHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YYarOIIUMHUCS CBOUX KOHCTUTYLIMOHHBIX IIpaB U 00s3aHHOCTEH,
YBaXEHUS K 3aKOHY M MPABONOPAJIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax M IpaBWiaxX MEXINYHOCTHBIX
OTHOIIICHUN B KOJJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4€OHBIX M MO3HABATENbHBIX 3a/1a4, BHIIOJHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs], JIOTUKY H
apryMEeHThI IpYTUX MPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

LIEHHOCTHOIO OTHOLIEHUS K HCTOPUYECKOMY M HAy4YHOMY HacCJIEAUIO
OTE€UYECTBEHHON XMMUM;

yBaXEHHUsI K MpOIlecCYy TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUUYECKOTO
NPUMEHEHUS! XUMHUH, OCO3HAHMS TOTO, YTO JOCTHIKEHUS HAyKH €CTh PE3yJIbTaT
JUINTENIbHBIX ~ HAOMIOJAEHUM, KPOMOTIMBBIX  HKCIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;

UMHTEpeCa W I03HABATEIbHBIX MOTHBOB B IIOJIYYEHUH M TMOCIEAYIOIIEM
aHaJin3e MHQOpMAaIMK O MEPEOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YEeCTBEHHOM
XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, 3TUYECKOTO TIOBEACHN;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSMU,
U NPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHHBATh CBOE IOBEACHUE U IIOCTYNKM CBOMX TOBApUILEU C
NO3ULMI HPaBCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAaHUE IOCIEIACTBUN ITUX
ITOCTYTIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMaHHs LEHHOCTEH 370poBOro MW Oe30macHoro obOpas3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (U3UYECKOMY U
IICUXWYECKOMY 370POBBIO;

coOmtoieHus1 mpaBui O€30MacHOro OOpalieHusi C BEIIeCTBAaMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYAOBOM JAEATEIBHOCTH,

[NOHMMAaHUS LEHHOCTH MPaBWI HWHIUMBHIYAIBHOIO M  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUsX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN M HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HMCCIIE0BATEIbCKOM
NESATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JAPYIHX  BHJAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PpEIICHWM MPAKTUYECKUX 3a]ad
COLIMAJIbHOM HANPaBJIIEHHOCTH (B paMKax CBOET0 KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUYEHHUI0 MPOodecCuil pa3IudHoro pojia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUIN M0 XUMHH;

YBOKEHUS K TPYAY, JIOJISAM TPyJa U pe3yiabTaTaM TPYAOBOU AESITEIHHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHAMBUAYAIbHOW TpaeKTOpUU
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX >KH3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpeOHOCTeN 0011IeCTBa;

6) 3K0J1I0rH4eCKOro BOCIMTAHMS

HKOJIOTUYECKHU I1eJIeCOOOPA3HOTO OTHOIIEHUS K TPUPOJE, KaK HCTOYHHKY
CYILIECTBOBaHHUS )KU3HH Ha 3€MIIE;

MMOHMMAaHMS TJIOOAJTBHOTO XapaKTepa SKOJOTMYECKUX TMpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MTPUPOTHON U COLUATILHON CPEIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWIKEHUW XUMHH  JUIS
pelIeHNs BONPOCOB PALlMOHAIBHOIO MPUPOAOTIOIb30BaHNUS;

AKTUBHOTO HENPUATUA JCHUCTBUM, IMPUHOCAIIMX BpEH  OKPYKAIOIIEH
MPUPOJHON Ccpejle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPALIATh UX;

HaJIUYMS Pa3BUTOrO SKOJOTMYECKOIO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIBTYPHI,
OTIbITA JeSATeTbHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIBHOM, KOMMYHHKAaTHBHOM M COLMAJIBHOU
MPaKTUKE, CIOCOOHOCTM W yMEHHUS AaKTUBHO TNPOTHUBOCTOSITH HJICOJOTHH
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

NOHUMAaHUS CHeUu(PUKM XUMUM KaKk HayKH, OCO3HaHHUS €€ pOJIu B
(GhopMUPOBAHUM PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MPECTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH TMpOoOJIeM COXpaHECHUS
IPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOMU
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBICHHOCTH W BaXHOM poOJd B
CO37aHMHM HOBOW 0a3bl MaTepUATBHOU KYJIBTYPhI, PEIICHUH TI100aIbHBIX TIPOOIEM
YCTOMYHMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBONH U
AKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTHM MEIUIIMHBLI, 00ECTICUCHUHU YCIOBUU
YCIEIIHOTO TpyJa W SKOJOTMYECKH KOMMOPTHON KHU3HM KaXKIOrO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: TIIOHMMAaHUSA CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh



MOJTy4yaeMble 3HaHUA JJIs aHaJIM3a U OOBSICHEHUS SIBICHUI OKPY>KAIOLIEr0 MHUpa U
OPOUCXOASIINX B HEM U3MEHEHUH, yMEHUS JejaTh 000OCHOBAHHBIE 3aKIOYEHUS HA
OCHOBE HAy4yHbIX (DaKTOB M MMEIOLIUXCS [JaHHBIX C ULEJIbI0 MOJy4YEeHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HCIIOJIb30BATh XUMHYECKHE 3HAHMS IS
peleHus: IpoOJieM B PeabHbIX )KU3HEHHBIX CUTYAIINAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTHM K  HENPEPBIBHOMY  OOpa30BaHUID U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyY€HUIO HOBBIX 3HAHMM IO XHMHH B
COOTBETCTBHUHM C KU3HEHHBIMU TOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTAM TpyJa B pa3iM4HbIX cepax NpodecCHOHaIbHON
NEeSTENbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI

MetanpeaMmeTHble pe3ynbTaThl OCBOCHUS y4eOHOro mpeaMera «XuMus» Ha
YPOBHE CpEAHET0 00111ero 00pa3oBaHMs BKIHOYAIOT:

3HAQUMMBIE IS bopMHpOBaHHUS  MHPOBO33PEHHUS oOy4Jarommxcs
MEXIMCUUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHATHUS, OTPaKaoIIue
LEJIOCTHOCTh HAy4YHOW KapTUHbI MHpa U CHEHUPUKY METOJIOB IIO3HAHUA,
UCMOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEILECTBO, SHEPIUs, SBIICHUE,
Mpolecc, CUCTEMA, HAYYHBIA (paKT, MPUHLUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCcCe0BaHNe, HAOIIOIEHNE, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpcajbHble yueOHbIe NEHCTBUS (IIO3HABaTelbHbIE, KOMMYHUKAaTUBHBIC,

PEryJIATUBHBIE), obecrieurBaroIIre dbopmupoBaHue (GYHKIIMOHAIBHOM
TPaMOTHOCTH M COITUATbHOW KOMIIECTCHITMH O00yYarOIINXCS;
CIIOCOOHOCTH oOyJaromuxcs WCITOJIH30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUCCKHUE 3HAHUS M yHUBEpPCAJIbHBIC YUeOHBIC
JNEUCTBUS B IO3HABATEILHOU U COIMAIIBHOM TTPaKTHKE.

MeranpeaMeTHblEe pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATCIbHBIMH, KOMMYHHUKAaTUBHBIMH ¥  PETYJISTUBHBIMU
JCVUCTBUAMU.

OBJaanenne YHUBEPCAJIbHBIMHA Y4eOHBbIMH NMO3HABATEJIbLHBIMH
NefiCTBUSIMH:

1) 0a30BbIe JIOrHYeCKHeE IeHCTBHS:

CaMOCTOSITeILHO  (OPMYNIHpOBaTh W aKTyaJlU3UpPOBaTh  IMPoOOJIeMYy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpENEsATh LEIN JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JNOCTHKEHUS, COOTHOCHTB PE3YJIBTAThI ACATEIBHOCTHU C MMOCTABICHHBIMU LEIISIMU;



WCIIOJIb30BaTh NPU OCBOCHUM 3HAHWUN MPUEMBI JJOTMUECKOTO MBIIUICHHUS —
BBIJIEJISITh XAPAaKTEPHbIE MPU3HAKHU IMOHATHI M yCTAaHABIMBATh MX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJI1 OOBSICHEHUS OTAEIBHBIX (DAKTOB U
SIBIICHUI;

BBHIOMpPATh OCHOBAaHUSA W KPUTEPUU IS KIACCU(DUKAIMU BEIIECTB W
XUMUYECKUX PEAKIIN;

yCTaHaBJIMBaTh MPUYUHHO-CJICJACTBEHHBIE CBSA3U MEXIYy H3y4YaeMbIMHU
SBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYKICHUS (MHAYKTUBHbBIE, JE€AYKTUBHBIE, IO
AHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PACCMATPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKITIOUCHHUS;

MIPUMEHSITh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIETTH, PEOOPA30BBIBATH MOJICIBHBIEC MPEJCTABICHUS — XUMUYECKHUM
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOU
peakiuu — MpPHU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MIPUMEHSTh HAa3BAaHHbBIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIUM.

2) 0a3oBbIe HcCCIe0BaATEIbCKHE 1eHCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
pEeaKUnii;

(bopMyIUpPOBATH MENN U 33/1a4U UCCIIEIOBAHUS, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBaHHBIE BOMPOCHI B KadyeCTBE MHCTPYMEHTa
MO3HAHUS U OCHOBBI JJi1 (POPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSTEIIBHOTO IUIAHUPOBAHUA U MPOBEIACHUS
YUYEHUUYECKHUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATH 32 XOJIOM
MpoIlecca, CaMOCTOATENIbHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
000011IEHUS U BBIBOABI OTHOCUTENIBHO JJOCTOBEPHOCTH PE3YIHTATOB MCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAaHHON PaboTE;

npuOOpeTaTh OMBIT YYEHWYECKOM UCCIIEeNOBATEIbCKOW U MPOEKTHOM
NESATEebHOCTU, TPOSBISTH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3TUYHBIX
METOJI0B TO3HAHMUSI.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBAThCA B PA3IUYHBIX HCTOYHMKAX WHoOpManuu (HAy4dHO-
MOMyJISIpHAsT JIUTEpaTypa XUMUUYECKOTO COJIEpKaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcbl MHTEpHETa), aHamu3upoBaTh MH(DOPMAIIMIO PA3IUYHBIX BUIOB U (PopM
pPEACTaBICHUSA, KPUTHYECKU OIICHUBATh eé JOCTOBEPHOCTD U
HETPOTUBOPEYNBOCTH;



(bopMyIMpoOBaTh 3alpOChl U MPUMEHATH PA3JIMYHBIE METOAbI MPU TOUCKE U
orbope wuHPOpPMAIIMKA, HEOOXOAUMON JJis BBITIOJTHEHUS Yy4YEeOHBIX 3ajad
OIPEICIIEHHOTO TUIIA;

NpuOOpeTaTh OMNBIT HCHOJIB30BAHMS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHA U Pa3INYHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMYy  IpEACTaBICHUS
uHpopmanuu (cxeMbl, rpaduKu, T1arpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4HbIM SA3BIK B KAyeCTBE CpeACTBAa NpH pabore C
XUMHYECKON HH(OpMAIMeil: NpPUMEHSITh MEXIpeaMeTHble ((pu3nueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpeBUATYpbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpEACTBA
HaIJIATHOCTH.

Osgi1aieHHe YHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMH /1efiCTBUSIMM:

3aJ]aBaTh BOIPOCHI M0 CYHIECTBY OOCYKJAa€MOW TEMBbI B XOJ€ AUaIOra W/Win
JUCKYCCUM, BbICKAa3bIBaTh  HJIeW, (QOPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTENBHO BBIITOJIHEHMS PEJI0KEHHOM 3a1a4H;

BBICTYIIaTh C MpE3EHTAaIeil pe3yJbTaTOB IO3HABATEIbHON AESITETbHOCTH,
HOJYYEHHBIX CAMOCTOSATEIBHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BHIIIOJHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, pealn3aluy y4eOHOTro MpoeKTa U (HOpPMyYIUPOBATH BBIBOJIBI
o pe3yjbTaTaM NPOBEAEHHBIX HMCCIEAOBAHUN MYyTEM COTJIACOBAaHUsS MO3ULIUN B
X0Jie 00Cyk/1eHNs 1 0OMEHa MHEHUSIMHU.

OgyaieHUe YHMBEPCAJIbHBIMH PeryJsTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOATENBHO IUIAHUPOBATh M OCYIUECTBIATH CBOKO ITO3HABATEIBHYIO
JEATENbHOCTh, ONpeNeisas €€ Uenu M 3aJadd, KOHTPOJIUPOBATh M IO MEpE
HEOOXOAMMOCTH KOPPEKTUPOBAaTh Ipe/UlaraéMblii aarOpuTM JEHCTBUH IpH
BBINIOJIHEHUHU YYEOHBIX M HCCJIENOBATENbCKUX 3aJad, BbIOMpaTh Haubojee
3¢ (eKTUBHBIN crnoco0 HMX peumeHuss ¢ YYETOM NOJYyYEeHHsS HOBBIX 3HAHUM O
BELIECTBAX U XUMUYECKUX PEaKIUX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH N1E€ATENbHOCTH HAa OCHOBE CaMOAaHaIU3a
Y CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «Opranudeckass XUMUS»
OTPaXXaroT:

c(hOpMUPOBAHHOCTh  IPEACTABICHUM O XHMHUYECKOM  COCTaBIISIFOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpa, POJM XHMHUU B TO3HAHUU SIBIICHUU



Opupoasl, B  (OPMUPOBAHMM  MBIIUICHUS U KYJbTypbl JIUYHOCTH, €&
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM IS pEIICHUSI TPAKTUYECKUX 3a]1ad
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONIME TOHATHUA (XMMUYECKUM DJIEMEHT, aToOM, »JJEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BépHyTas U COKpaIIEHHAs), MOJb, MOJISIpHas
Macca, MOJISPHBIM 00BEM, VYIJIEPONHBIN CKeleT, (yHKIMOHANbHAs TPYIIa,
paguKall, U30Mepusi, U30MEPBI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCJIOPOA U a30TCOAEPKAIIUE COCIUHEHUS, MOHOMED, IMOJIUMEpP, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemectBs A. M. ByTtiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHN S3bIK XHMHH; MHUPOBO33PEHUECKUE 3HAHMS,
JIeKAIME B OCHOBE IMOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XUMHYECKHX
ABJICHUM, (DAKTOJIOTMUECKHE CBEAEHUS O CBOICTBaX, COCTaBe, MOJIYYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
NPaKTUYECKOMN AEATEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISATH XapaKTEepHbIE MPU3HAKKA TOHSTHUH,
YCTaHABIIMBAaTh WX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITHUS MPH
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALIEHUN OPTaHUYECKUX COCAUHECHUM;

c(OpMHPOBAHHOCTh YMEHHMM HCIIOJIb30BAaTh XUMHUYECKYIO0 CHUMBOJIUKY MJis
COCTaBJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpalI€HHON)
dbopmMys1 OpraHMYECKMX BEIIECTB W YPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3TrOTaBIIMBaTh MOJIEIM MOJIEKYJ OPraHMYECKHX BEUIECTB I WILTIOCTPAIIMU HUX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIWBATH MPUHAJICKHOCTh H3YYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEAEIEHHOMY
KJIacCy/Tpynmne coeluHeHul (yriIeBOJOpObl, KHUCIOPOJ U a30TCoAepKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COCJAMHEHMs), JaBaTh WM Ha3BaHUS II0
cucremarnuecko HomeHkiarype (IUPAC), a Takke mpuBOIUTH TpUBHUATILHBIE
Ha3BaHMsI OTACJIBHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOIMIICH, AalleTUJIEH,
ATWICHTJINKOJb, TJHIEPUH, (eHol, (GOopMallbIerua, aleTaibJAernu]l, MypaBbUHAS
KHCJIOTa, YKCYCHAsI KHCJIOTa, OJIEMHOBAsA KHUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJIFOKO34,
dbpyKTO3a, Kpaxmal, eJTI0JI03a, TIUIHUH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEACNSITH BHUJBI XUMHUYECKOM CBS3U B
OpraHUYECKUX COCNMHEHUSAX (OMHAPHBIE U KPATHBIC);



c(OpPMHPOBAHHOCTh yMEHHUS TPUMEHATH TOJOXKEHHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ayis o0bsCHEHUs] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT X COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHUSI MaCcChl BEIIIECTB,;

c(hOpMUPOBAHHOCTh ~ YMEHUN  XapakTepu3oBaTh  COCTaB, CTPOECHHUE,
bu3nUeckue W XUMUYECKHE CBOMCTBA TUMWYHBIX TMPEICTABUTENIECH pPAa3THUHBIX
KJIACCOB OPTraHMYECKUX BEHIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, alleTUJIEH,
Oyranuen-1,3, metwnOyraauen-1,3, OeH30J, METaHOJ, ATaHOJ, STUJIEHIJIMKOJb,
[JIMIEPUH, (PEHOJI, aleTalbleTu]l, MypaBbUHAsE U YKCYCHAasl KUCIOTHI, TJIFOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHUHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYJT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKHU YTIIE€BOOPOIHOTO
Coipbsi  (HE(QTh, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TEepepadboOTKU W
NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTb YMEHHUM MPOBOAUTH BBIYHCICHUS TI0 XUMHUUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJIHOTO BEIECTBA WU MPOIYKTa
peaknuu 1O W3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO W3 HMCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJCTh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XMMUU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX SBIICHUI (HaOII0IeHNe, U3MEPEHHUE, DKCIIEPUMEHT, MOJISITMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKUE 3HAHUS I8 TPUHATUS PEIICHU B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIOIaTh TPABIIIA TIOJIb30BAHUS XUMHUECKOU
nocyJo 1 J1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpalleHHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJTHEHUIO JTaOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHUH ITUIAHUPOBATH W BBHITIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (TIPEBpAILEHUs OPTaHUYECKUX BEIIECTB MPU HArpeBaHUU, MTOIyYCHHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAaue€CTBEHHBIE PEaKIMU OPraHUYECKUX
BEILIECTB, JIeHATypalusi OEJIKOB MpH HArpeBaHUU, IIBETHHIE PEakiMu OEIKOB) B
COOTBETCTBHHM C TMpaBWJIaMU TEXHUKHA OE30MacHOCTH TMpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYAOBAHHMEM, TMPEACTABISATH PE3YyJIbTAThI
XUMHUYECKOTO JKCIEepUMEHTa B (OpMe 3alucyd YpPaBHEHUU COOTBETCTBYIOIIUX
peakiuii u GopMyIUPOBATH BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMUYECKYIO
uHpOpMAIINIO, TOJYyYaeMYyl0 U3 pa3HbIX MCTOYHUKOB (CpEACTBA MAacCCOBOM
uHpopmanuu, aTepHeT U Apyrux);



chOpMHUPOBAHHOCTh  YMEHHH  CcOOMIOAaTh  IpaBHWJa  AKOJOTHYECKHU
1eJIeCO00pa3HOro TMOBEJAEHUSI B OBITY WM TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPAHEHMSI CBOETO 3JIOPOBbS U OKPYKAIOIIEH MPUPOIHON Cpellbl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3MbI OMPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMasi cMbici Tokasarens [IJIK, mosicHaTh Ha mpuMepax CrocOoOBI
YMEHBIICHUSI M TPEJOTBPAIEHUS WX BPEIHOTO BO3JIEUCTBHUS HAa OpPraHU3M
YeJI0BEKa;

JUIsl 00YYarOIIMXCsl ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSMH 3/I0POBbS: YMEHHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUISL  CIIETIBIX M CIA0OBUIAIIMX OOYYaIOIIUXCA: YMEHHE MCIOJb30BaTh
penbedHO-ToUeuHyI0 cuctemy oOo3HaueHui JI. Bpaitns mjis 3anucu XUMHUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHMS Kypca «OOmias W HeopraHuyeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpa, POJIM XHMHUU B TO3HAHUU SIBIICHUU
npuponbl, B (OPMUPOBAHUU MBIIUICHUS ©  KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM JJISI PEIICHUS TPAKTUICCKUX 3a71a9
1 DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO W IIPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHYECKUH JJIEMEHT, aToOM, HW30Tom, S-, p-, d-
AJICKTPOHHBIE OPOWTANIM aTOMOB, HMOH, MOJICKyJa, MOJb, MOJSIPHBIM O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIIBHOCTh, CTEIIEHb OKUCJICHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsl, MOHHAs, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTAJUITMYECKas PEIIETKa,
TUNBl XUMHWYECKHX  PEAKLIUH, PACTBOpP, DJIEKTPOIMUTHI,  HEIJIECKTPOJIUTHI,
BJICKTPOJUTUYECKAS] JIUCCOLMALMSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaklMi, XUMHUYECKOE PABHOBECHUE), TECOPUM W 3aKOHBI (TEOopHs
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckuil 3akon J[. M. Menneneena,
3aKOH COXPAHEHHS] MAacCChl BEUIECTB, 3aKOH COXPAHEHHS U MPEBPAILLICHUS YHEPTUU
MpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUM SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE MOHMMAaHUS MPUYUHHOCTU U
CUCTEMHOCTH XHWMMUYECKUX SIBIICHUM, (PaKTOJIOTHUUECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U O€30MaCHOM HCIIOJIb30BaHUU BaKHEUIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUUCCKON JISATCIBHOCTH YEJIOBEKa,;



c(OpMUPOBAHHOCTh YMEHHMI BBISBIATH XapaKTEpHbIE NPU3HAKU TOHATHUH,
YCTaHABJIMBATh UX B3aMMOCBSA3b, UCIIOJIB30BaTh COOTBETCTBYIOIIUE IOHATUA IIpU
ONMCAaHWH HEOPTraHUYECKHUX BEIIECTB U UX NPEBPALICHU;

c(OPMHPOBAHHOCTh YMEHHI HCIOJb30BaTh XMUMHYECKYI0 CHMBOJIUKY IS
cocTaBieHHs (GOpMyJl BEUIECTB M  YpaBHEHHM XUMHUYECKHX peakiui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid Tra3, YIJIEKUCIIbIA ra3, aMMUaK, raméHas
U3BECTh, HEralIEHasi U3BECTh, IUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUHN OMPEIENATh BAJIEGHTHOCTh U CTETIEHb OKHUCICHHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XUMHYECKON
CBs3M (KOBaJ€HTHas, MOHHAs, METAIUIMYECKas, BOJOPOAHAs) B COEAUHEHUSIX, THII
KPUCTaJUIMYECKOW PEIIETKM KOHKPETHOrO BEIIeCTBa (aTOMHAas, MOJIEKYJIIpHas,
VMOHHAs1, METAJUIMYECKAs), XapaKTep Cpebl B BOAHBIX pACTBOPaX HEOPTraHUYECKUX
COCJIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHaBJIMNBATh MIPUHAJIEKHOCTh
HEOPraHWYECKHUX BEIIECTB IO HMX COCTaBYy K ONPEIEIEHHOMY Kiaccy/rpymnme
COEIMHEHU! (IPOCTBIEC BEIIECTBA — METAJIBI U HEMETAJUIbI, OKCHJIbI, OCHOBAHMS,
KUCJIOTBI, aM(OTEpHBIE TUIPOKCHUIBI, COJIN);

c(OpMHPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUOINYECKOTO 3akoHa /I,
N. MenpeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYI0, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUU;

c()OPMUPOBAHHOCTb YMEHHUM XapaKTepU30BaThb DJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKMX dJeMeHTOB 1—4 mnepuonoB Ileprnoauyeckoid CHCTEMBI
xumuueckux snemMeHtoB JI. WM. MengeneeBa, MCHONb3ys MOHATHS «S-, p-, d-
AIEKTPOHHBIE opouTanmy, «3HEPreTHUYECKUe YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB XMMMYECKUX DJIEMEHTOB U UX COCIUHEHUN
110 nepuojaaM u rpynnaM llepuoauueckoi cucteMbl XUMHAYECKUX diieMeHToB J1. U.
Menneneena;

cOpMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (OMUCHIBaTh)  0OIIME
XUMUYECKUE CBOWCTBA HEOPraHWYECKUX  BELIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPAKIATh CYIIECTBOBAHUE T€HETHUYECKOM CBSA3M MEXKIY HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DUUMPOBATh XMUMHUYECKHUE PEAKIHH 10
pa3MuYHBIM IpHU3HAKaM (YUCIy U COCTaBy pearupyrollux BEUIECTB, TEIIOBOMY
addexTy peakiuu, U3MEHEHHUIO CTEIEHEW OKHCIICHHS 3JIEMEHTOB, OOpaTUMOCTHU
pEeaKlMH, YYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHHMI COCTaBJISATh YPAaBHEHUS DPEAKIMM Pa3IUYHBIX
THUIIOB, TIOJIHbIE U COKpPALIEHHbIE YPABHEHUS PEAaKIMi HOHHOTO OOMEHa, YUUThIBas
YCJHOBUS, ITPU KOTOPBIX ATU PEAKLIMHU UAYT 10 KOHILIA;



c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, MOATBEPKIAOLINE
KauyeCTBEHHBI COCTAaB PA3JIMYHbIX HEOPraHMYECKUX BEIIECTB, pAaCIO3HABAThH
OTIBITHBIM TTYTEM HOHBI, MIPUCYTCTBYIOIINE B BOJHBIX PAacTBOpPaxX HEOPTaHUYECKUX
BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHMH pACKpbhIBaThb CYIIHOCTb  OKHCIHUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUN MOCPEJACTBOM COCTABJICHMSI AJIEKTPOHHOTO OanaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCIMOCTh CKOPOCTH XUMHYECKOH
peaKuy OT Pa3IMYHBIX (AKTOPOB; XapaKTep CMEIEHUS XMMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero BoznencTsus (npunuuin Jle [llatense);

cOpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHWMUYECKHUE TIPOIECCHI,
JeXale B OCHOBE MPOMBINUICHHOTO MOMYyYEHUs! CEPHOM KHCIOTHI, aMMHUaKa, a
TaKXke CPOPMUPOBAHHOCTH MPEACTABICHUI 00 OOIIMX HAyYHBIX MPHUHILIUIAX U
AKOJIOTHYECKUX MPOOJIeMax XUMHUYECKOTO MPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUI MPOBOJIUTH BBIUMCICHHUS C HCIOJIB30BAHUEM
MOHSTHUS «MaccoBas JOJsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHH Ta3o0B
IpU XUMHUYECKHX PEaKIUsIX, MAacChl BEIECTBA WIH 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCce MU O00BbEMY OJHOTO U3 YUACTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIJIOBOTO 3¢ (deKkTa peakind Ha OCHOBE 3aKOHOB COXpaHEHHsI MacChl
BEIIECTB, MPEBPALICHUS U COXPAaHEHHSI SHEPTUU;

c(OpMUPOBAHHOCTh YMEHHUI COOIOAATh MpaBUiIa MOJIb30BAHUS XUMHUYECKOM
nocyJo 1 J1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKkKe MpaBuiia OOpaIIeHHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSMHU TIO BBITOJHEHHUIO JIA0OPATOPHBIX
XUMHYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUI TIJIAHUPOBATh M BBIMNOJIHATH XUMUYECKUH
AKCIIEPUMEHT (pa3iioKeHUEe MEePOKCHIA BOAOPOJAa B MPUCYTCTBUU KaTalM3aTopa,
OTpe/ieNIeHNe CpEeAbl PAacTBOPOB BEHIECTB C TIOMOMIBIO YHHUBEPCAIBHOTO
WHAWKATOPa, BIUSHUE PA3IMYHBIX (DAKTOPOB Ha CKOPOCTh XMMHUYECKOW pPEaKIIvy,
peaknuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE peakiuu Ha CcyibdaT-, KapOOHAT- U
XJIOPU/I-aHUOHBI, Ha KaTMOH aMMOHHSI, PEUICHUE HKCIIEPUMEHTAIbHBIX 3a/1ay IT0
TemaM «Metamie»y U «HemeTannsl») B COOTBETCTBHM C TpaBWJIAMU TEXHUKU
0e30MacHOCTH MPHU OOPAILEHUH C BEIIECTBAMHU U Ja0OpPaTOPHBIM 00OpPYJAOBAHHEM,
NPEJCTaBIsATh pPE3yJbTaThl XUMHUYECKOIO JKCIepuMeHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOUIMX peakiuid ¥ (QOpMyIHpOBaTH BBIBOJBI Ha OCHOBE
ATHX PE3yJIbTaTOB;

cOpMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHWMHUYECKYIO
uHGOpMAIIMIO, TOJYyYaeMyl0 M3 pa3HbIX MHCTOYHUKOB (CpeICcTBa MacCOBOIl
KOMMYyHUKaluu, UHTepHET U IpyTux);



chOpMHUPOBAHHOCTh  YMEHHH  CcOOMIOAaTh  IpaBHWJa  AKOJOTHYECKHU
1eJIeCO00pa3HOro TMOBEJAEHUSI B OBITY WM TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPAHEHMSI CBOETO 3JIOPOBbS U OKPYKAIOIIEH MPUPOIHON Cpellbl, OCO3HABATH
OMacCHOCTh BO3JICHCTBUS HA KMBBIE OPTAHU3MBI ONPEICTEHHBIX BEIIECTB, TOHUMAs
cvpicn mokazarenst [IJIK, moscHATHP Ha mpuUMepax CHocoObl yMEHBIICHHUS H
IPEAOTBPALLIECHUS UX BPEAHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIsT 00YYarOIIMXCSl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbSI: YMEHUE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL  CHeNbIX M ClIa0OBUIANIUMX OOyYaroUuXcs: yYMEHHE HCIOJIb30BaTh
penbedHO-ToUeUHYI0 cuctemMy obo3HadeHui JI. Bpaitns mjis 3anmucu XUMHUYECKUX

dhopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posbie)
Ne i/m Kontpoabubie | TlpakTuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paspnen 1. Teopernueckue 0CHOBbI OPraHM4YeCKOM XMMHUH
IIpeamer oprannueckoit xumuu. Teopus
1.1 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 6
M. bytneposa
Hroro no pasneny 6
Pasnen 2. YraeBoaopoabl
2.1 [IpenenbHblE yTI€BOAOPOABI — AJIKaHbI 3
59 HenpenenbHble yriaeBoJOpObl: aJIKEHBI, 1 |
' QJIKaIUEHBI, aJIKUHBI
23 ApoMatn4ecKue yriieBoAaopo/ibl 4
54 IIpupoiHbIE HCTOUHUKH YTIEBOIOPOAOB U 5 |
' uX nepepadoTka
Hroro no pasneny 23
Pa3znea 3. Kucaopoacoaepxamue oprannyeckue coeIuHeHus
3.1 Cruptsl. deHon 6
19 Anbneruasl. KapOoHOBBIE KHCTOTHI. 14 1
' CnoxHble 3QUPEI
33 VYriieBozsl 7 1




Hroro no pazgeny

27

Pa3znea 4. A3oTconepxainue OpraHnyecKkue coeIuHeHust

4.1 AmMuHBI. AMUHOKHCIIOTHI. benku 6
Hroro no pazneny 6
Paspnen 5. BeicokoMOJIEKYISIPHBIE COCAUHEHHS

5.1 ITnactmaccel. Kayuyku. Boigokna 6
Wroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3aeioB H TeM nudpoBbIe
Ne i/m P Kontpoasnsbie | IlpakTuueckue (1upp )
NMPOorpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
Pa3znea 1. Teopernueckue 0CHOBbBI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3akoH
1.1 u [lepronnueckas cucTeMa XUMHUYECKUX 6
anemenToB 1. . Menaeneera
12 Crpoenue Bemectsa. MHOrooopasue 6
' BEIIECTB
1.3 XHWMHUYECKHUE PEAKIIUU 15 1 1
Hroro no paszneny 27
Paznen 2. Heopranuueckasi xummusi
2.1 MerTamisl 11 1
2.2 HemeTammn: 17 1 1
23 CBs13b HEOPTAaHUYECKUX U OPTaHUYECKHUX 5
' BEIIECTB
Hroro no pazneny 33
Pa3zgen 3. XuMus u :KU3HbL
3.1 XUMUS U )KU3HD 8
Hroro no pazneny 8
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 2 3




IHOYPOYHOE IIJTIAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4YeHH
s

DJICKTPOHHBIE
muppoBbIe
o0pa3oBaTe/ibHbIE

pecypcsl

IIpeamer opranu4eckor XUMHH, €€
BO3HMKHOBEHUE, PA3BUTHE U 3HAYCHHE

Teopust cTpoeHUs OPraHUuYECKUX
coequHeHnii A. M. bytieposa, eé
OCHOBHBIE ITOJIOKEHUS

Teopus cTpoeHUs OpraHUYECKUX
coenunenuit A. M. bytieposa, eé
OCHOBHBIE ITOJIOKECHUS

[Ipencraienue o knaccudukauu
OpTraHUYECKUX BEIIECTB.

Homenkmnatypa (cucrematuyeckas) u
TPUBUAIILHBIC HA3BAHUS OPTaHUIECKUX
BELIECTB

Homenknarypa (cuctematuueckas) u
TPUBHUAJIbHBIE Ha3BaHUSI OPraHUYECKUX
BEIIECTB

AJIKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTUYECKUH PSIJT

AnkaHpI, MX CBOMCTBA

MertaH 1 3TaH — NPOCTEUILINE
MPEICTABUTENM AJTKAHOB




10 AJIKEHBI: COCTaB U CTPOCHUE

11 AJIKEHBI, IX CBOWCTBA

12 OTUJIEH U NPONWIEH — IpOCTeHIne
IIPEJICTABUTENIN AJIKEHOB

13 [Ipaktruueckas padota Ne 1. «Ilomyuenue
ATHJIEHA U U3YyUYEHHUE €T0 CBOMCTBY
Aunkanuensl. byranuen-1,3 u

14 MetmiiOytaauen-1,3. [lomyuenue
CUHTETHYECKOTO KaydyKa U pe3UHbI

15 [TomrydyeHne CUHTETUYECKOTO KayyyKa 1
PE3UHBI

16 AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKHUH P,

17 AJKHHBI, UX CBOICTBa

13 AnetnneH — npoCTEUIINI TPEICTABUTEINb
AJIKUHOB

19 Bbluncnenus o ypaBHEHUIO XUMUYECKON
peakuuu

20 Bbluncnenus o ypaBHEHUIO XUMHUYECKOU
peakuuu

21 Apenbl: OeH3011, CBOWCTBa OeH3011a

22 ApeHnsl, Tonyos. TOKCHYHOCTH apeHOB

7 I'eneTnueckas cBsI3b yIiI€BOJOPOAOB,
MPUHAAJIEKANMX K PA3IMUHBIM KlaccaM

24 I'eneTnueckas cBsI3b yIiI€BOJOPOAOB,
MIPUHAUISKAIIMX K Pa3IMYHBIM KJlaccaM

25 [IpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB:




MIPUPOIHBIN ra3 U MOMyTHBIC He(TIHBIE
ra3bl, HeTh ¥ POAYKTHI €€ mepepaboTKu

[IpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB:

26 MIPUPOIHBIN Ta3 U MOy THBIC HePTIHBIC
raspl, HeQ)Th U MPOIYKTHI €€ epepaboTKu

7 O06o001IeHre U cUCTeEMaTHU3allis 3HAHUH 110
TeMe «YTIIEBOIOPOIbD»

78 O06o001IeHue U cucTeMaTHU3alls 3HAHUH 110
TeMe «YTIIEBOAOPOIbD)

29 Kontponbnas pabota mo pazaerny
«YTIeBOAOPOIBI»

30 [TpenenpHBIC OTHOATOMHBIC CITUPTHI:
METaHOJ ¥ 3TaHOJ. BomopoaHas cBsi3b

31 [IpenenpHBIE OTHOATOMHBIC CITUPTHI, UX
CBOICTBa

1 MHoroaroMHbie CIUPTHI:CTPOCHUE U
CBOMCTBa

13 DTUJICHIIMKOIb U TIUICPUH — BOKHEHIIIHE
MIPEACTABUTEIM MHOTOATOMHBIX CIIUPTOB

34 deHOo: cTpOSHUE MOJIEKYJIBI, (PH3UIecKue
Y XUMUYECKUE CBOMCTBA, TPUMEHEHUE

15 deHo: cTpoeHue MOJIEKYIIbI, PU3nUecKue
Y XUMUYECKUE CBOMCTBA, TPUMEHEHUE

16 Anpaeruapl: GopManbaeTu u
aleTabJICTU], COCTAB, CTPOCHHE.

37 AnbJeruspl, X CBOMCTBA.

38 ALIETOH — Ba)XHEUIINM peCTaBUTEh




KCTOHOB

OnHOOCHOBHBIE Npe/ieIbHbIE KAPOOHOBBIE

39 KHUCJIOTBI: MypaBbUHAasl U YKCYCHasl

40 OnHOOCHOBHBIE IpE/IeIbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAasl U YKCYCHasl

A1 [TpakTtruueckas padota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM KHCIIOTBI»
CreapuHOBasi U OJIEMHOBAsI KHCIOTHI, KaK

42 MIPEACTaBUTENH BBICIIUX KAPOOHOBBIX
KHUCJIOT

43 CBoiicTBa BBICIIMX KapOOHOBBIX KUCIOT

44 Mpi1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JEHCTBUE

45 Mpi1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBIE

46 CrnoxHbie 2UpPHI KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIIOT.

47 ['uaponu3 ciioxHBIX 3(HUPOB

43 XKupsl: ruaponn3, NpuMEHEHHE,
OMoJoTHYECKAas POJIh )KHPOB

49 Kupsl: runponau3, npuMeHeHue,
OuMoJoTHYECKast pOJIb )KHPOB

50 YrneBoasl: cocTaB, KiacCu(UKarus.

51 I'moko3a u ppyKTo3a — BaskHEHIINe
MpEeICTaBUTENI MOHOCAXapHUI0B

52 Caxapo3za — npeACTaBUTENb AUCAXAPUIOB

53 Kpaxmai u nemnon03a Kak IpupoHbIe




MMOJIUMEPDI

Kpaxman u uemionos3a Kak NpupoaHbIe

54
MOJIMMEPHI
O0o01IeHre U cUcTeMaTHU3alys 3HAHUH 110
55 pasaeny «Kucnopoaconepxaiue
OpraHUYeCKUEe COCTUHECHUS
KonTtponbhas paboTa mo pasaeny
56 «Kucnopoaconep:xaiiyue opraHn4eckue
COCTUHCHUS
57 AMWHBI: METUJIAMHH, CBOMCTBA
58 AnunnuH, cBOMCTBa
AMHMHOKHUCIIOTHI Kak aM(pOTEpHBIE
59 OpraHUYeCcKUe COCTMHEHUS, NX
OunoJiornyeckoe 3HaueHue. [lenTuabr
AMMHOKHCIIOTHI Kak aM(oTepHbIe
60 OpraHUYeCcKue COEMHEHMS, NX
OmoJiornyeckoe 3HaueHue. IlenTumbr
61 benku kak npupoHbIe
BBICOKOMOJICKYJIIPHBIE COSTUHEHUS
2 benku xak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS
63 OcHOBHbIC TIOHATHUS XUMUHU
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUI
64 OcHOBHbIC TIOHATHUS XUMUU
BBICOKOMOJICKYJIIPHBIX COCTMHCHUI
65 OCHOBHBIC METOJIBI CHHTE3a

BBICOKOMOJICKYJIAPHBIX COGHHHCHHﬁ.




66 [Iimactmacchr 1
67 Kayuyku 1
68 Bosokna 1

OBUIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KoHTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHH
s

DJICKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchI

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(Urypauus aToMOB

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTrypanus aTOMOB

[Tepuoanueckuii 3akoH u I[leprnonnueckas
cHCTEeMa XUMHYECKUX siaeMeHToB /1. U.
MenneneeBa, X CBSI3b C COBPEMEHHOU
TEOpHEN CTPOEHUSI aTOMOB

[Tepuoanueckuii 3akoH u [leprnonnueckas
cHucTemMa XMMU4YecKux 3nnemeHToB /. .
MeHneneeBa, X CBSI3b ¢ COBPEMEHHOM
TEOPHEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS! CBOMCTB
XUMHUYECKHX JJIEMEHTOB M UX COSAMHCHUU 10
rpynnaM u nepuoaam. 3HaueHue
MEPUOINYECKOT0 3aKOHA U CUCTEMBI
xUMu4eckux ayemeHToB .M. Meneneena B
pPa3BUTUU HAYKH

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XMMUYECKHUX 3JIEMEHTOB U MX COEAMHEHHH 110
rpynnaM u nepuoaam. 3HaueHue
NEPUOIMYECKOr0 3aKOHA M CUCTEMBI




XUMHYECKUX 31eMeHTOB /.M. MeHaeneera B
pPa3BUTHUH HAYKH

CtpoeHue BemecTBa. XUMHUYECKas CBA3b, €€

7
BH/IBI

2 Mexanu3mbl 00pa30BaHMs KOBAJICHTHOM
cBs13u. Bogopoanas cBs3b

9 BaneHTHOCTB. DJIEKTPOOTPUILIATENBHOCTD.
CreneHb OKHCIEHUSI.

10 BeniecTBa MoJIeKyJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS

1 [ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
WctrHHBIE ¥ KOJUTOUIHBIE PACTBOPHI.

12 MaccoBas 105151 BEIIeCTBa B pacTBOpE

13 Knaccudukanus 1 HOMeHKIaTypa
HEOPTaHUYECKUX COCTUHECHHM.

14 ['eneTnueckasi CBsI3b HEOPTaHUYECKUX
BELIECTB Pa3INYHbIX KJIACCOB

15 Knaccudukanus XuMHYECKUX peaklui B
HEOPraHUYECKOM 1 OpraHNYeCcKON XUMHUU.
3aKOH COXpaHEeHMs MACChl BEILIECTB; 3aKOH

16 COXpaHEHHUs U MPEBPAICHUS SHEPTUU TPU
XUMHYECKUX PEaKIHIX

17 CxopocTts peakiuu. O0paTuMble peakiuu.
XUMHYECKOE paBHOBECHE

13 CxopocTts peakiuu. O0paTuMble peakiuu.
XHUMHYECKOE PaBHOBECHE

19 [Tpaktuueckas padota Ne 1. « Biusaue




pasIUYHBIX (HAKTOPOB HA CKOPOCTH
XUMHYECKON PEaKIum»

OnektponuTrueckas auccouuanus. [lonstue

20 0 BojopoiHOM Tokasarene (pH) pactBopa.

21 Peakiiun nonHoro ooMeHa.

2 ['uaponn3 opraHuYecKux U HEOPraHUUECKUX
BEIIECTB

7 OKHUCIUTETLHO-BOCCTAHOBUTEIHHBIE
pEeaKIInH.

24 [TonsiTre 00 AIEKTPOIIN3E PACIIABOB U
pacTBOPOB COJIEH

)5 [TonsiTHE 00 AIEKTPOJIN3E PACIIIIaBOB U
pacTBOpPOB CONEH

26 O06001IeHE ¥ cUCcTeEMAaTH3aU 3HaHU 110
paszzneny «TeopeTrndeckne OCHOBBI XUMUM

7 KonTponbhas pabota mo pazueny
«TeopeTnveckre OCHOBBI XHMHM)»
Mertainbl, ux nonoxxkenue B [lepuoamueckoit

)3 CHCTEME XUMHUYECKHUX 3yemMeHToB []. U.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS
aTOMOB.

29 OO6mme puznyeckre CBOMCTBA METAIIIIOB

30 CnaBbl METAJLIOB.

31 DNEKTPOXUMHUECKUNA Psil HAMIPSKSHUH
METaJI0B

32 XHUMHUYECKHEe CBOMCTBA BaXKHEHIIINX

MeTaJUIOB (HATPHUH, KA, KaJIbITUi, MarHHM,




ATFOMUHUN) ¥ UX COSTUHEHUIN

XUMHYECKUE CBOMCTBA BAXKHEUIIINX

33 METaJUIOB (HATpHUH, Kaduil, KaabI[ui, MarHUiH,
ATFOMUHUN) U UX COSTUHEHUN

34 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCIMHEHHU

35 XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUH

16 XUMUYeCKHEe CBOMCTBA ITMHKA, KeJie3a U UX
COeIMHEHNH

37 XHUMHYECKHE CBOMCTBA IIMHKA, JKeae3a U UX
COCIMHEHNH
[Tpaktuueckas padora Ne 2. «Pemenue

38 AKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME
«MeTaniabl»
Hemeramiel, UX MOJIOKEHUE B

19 [Tepuoanueckoit cucreMe XMMUYECKUX
anemenToB 1. 1. MenneneeBa u
0COOEHHOCTH CTPOEHHUSI aTOMOB

40 duzndeckne CBOMCTBA HEMETAJIJIOB.

41 AmnoTponusi HEeMETaIoB (Ha IpUMEpE
KHCJIopoja, ceprl, hocdopa 1 yriepoja

9

47 XHUMHUYECKUE CBOMCTBA IAJIOCHOB, CEPhI U UX
COCIMHEHU

43 XUMHUYECKUE CBOMCTBA raJlOT€HOB, CEPhI U UX
COCIMHEHU

44 XuMHYecKue cBoMcTBa a30Ta, (pocodpa u ux




COECUHEHUN

XuMHYecKue cBoicTBa a30Ta, (pocodpa u ux

45 .
coeIMHEeHUI

46 XUMHUECKUE CBOMCTBA yIiiepo/ia, KPEMHHUS U
HUX COeOUHEHUN

47 XUMHUECKUE CBOMCTBA yIiiepo/ia, KPEMHHUS U
UX COEOUHEHUN

43 [IpruMeHeHre BaXKHEUIIINX HEMETAVIOB U UX
COeIUHEHUN

49 [IpruMeHeHrne BaXKHENUIINX HEMETAVIOB U UX
COCOUHCHUI

50 O0001IeHrEe U CUCTEMATH3aLMs 3HaHUH 110
teme «HeMeTamnbiy.

51 Brrunciienus 1o ypaBHEHHSIM XUMHUYECKUX
peaKkuuii ¥ TepPMOXUMHYECKUE PACUETHI

5) Brruucienus no ypaBHEHUSM XUMHYECKHUX
peaKIuii 1 TEePMOXUMHYECKUE PACUETHI
[Tpaktuueckas padora Ne 3. «Pemenue

53 AKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME
«HewmeTtamnabn

54 O0001IeHNE U CHCTEMATH3aIMs 3HaHUH 110
TeMaM «MeTtamae»y u «Hemeramisny

55 KonTponbHas pabota no temam «MeTamis»
n «HemeTtamaen»

56 Heoprannueckue 1 OpraHu4eCKUe KUCIOTHI.

57 Heoprannueckue n opranu4eckre OCHOBaHHUS

58 AMdoTepHbIe HEOPTaHUUECKHE 1




OPraHn4eCKUC COCANHCHU.

I'eneTnyeckas CBSA3b HCOPTaHUYCCKUX N

> OpraHMYECKUX BEIIECTB 1
60 I'eneTnyeckas CBSA3b HEOPraHUUECKUX U |
OpraHMYECKUX BEIIECTB
Ponp xumun B o0ecrieueHUH SKOJIOTHUECKOM,
61 SHEPTEeTUYECKON U MHUIIEBOI O€30MacHOCTH, 1
Pa3sBUTHU MEIULIUHBI
Ponp XuMuu B 00ecrieyeHUu SKOJIOTHYECKOM,
62 SHEPTEeTUYECKON U MHUIIEBOI O€30MacHOCTH, |
Pa3sBUTUU MEIULIUHbI
[IpencraBienust 006 0OIMMX HAYYHBIX
63 IIPUHIUIIAX [IPOMBIIUICHHOTO MTOJIyYEHUS 1
BAKHEUILINX BELIECTB
[TpencraBnenus 00 0OIMMX HAYYHBIX
64 IIPUHIUIIAX [IPOMBIILIEHHOIO [TOJIyYeHUS 1
Ba)XKHEUININX BEIIECTB
65 YesnoBek B MHUpe BEILIECTB U MaTepHajoB 1
66 YennoBek B MUpE BEUIECTB U MAaTEPUAIIOB 1
67 X¥MHS U 3J0pOBBE UEIOBEKA 1
68 XuMHS ¥ 300pOBbE YEIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOJNYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU

HMHTEPHET






