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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMUM Ha YpPOBHE CpEeAHEro oOmero ooOpa3zoBaHuUs
pa3zpabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparun», TpeOOBAaHUM K pe3yiabTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTEIBHOM MPOTPAMMBI CPETHEro OO0Iero o0pa3oBaHUS
(®OIT COQO), mnpencraBieHHbix B DepepalbHOM  TOCYIAPCTBEHHOM
obOpazoBarensHoM craHgapre COO, c¢ yu€rom KoHuenuum mnpenogaBaHus
y4ueOHOro mnpeamera «XHMHsI» B 00pa3oBaTelIbHBIX opraHuzanusx Poccuiickoit
denepanyy, peaqu3yIOMUX OCHOBHBbIE 0O0pa3oBaTelbHBIE MPOrpamMMbl, U
OCHOBHBIX TOJNIOKEeHMI «(CTparerun pa3BUTHS BocnuTaHus B Poccuiickoi
®deneparyn Ha nepuoxa a0 2025 roga» (Pacmopspkenue IlpaButenbcrBa PD or
29.05. 2015 Ne 996 - p.).

OcCHOBY TMOAXOJOB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIPEACICHUIO
oOwiel cTpareruu 00y4eHusl, BOCIMTAHUSA U Pa3BUTUs 00ydaroUIuXcsl CpeCTBaMU
yaeOHoro npeamera « Xumusa» s 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTABUIIH
KoHnentyaibHbeie noioxkeHuss GI'OC COO o B3auMOOOYCIOBIECHHOCTH IIEJIEH,
coliepKaHus, PE3yJIbTaTOB OOy4YeHUs U TpeOOBaHUI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON OpraHu3alvy, SBISETCS HEOThEMJIEMOM 4YacTbl0 HX
oOpazoBaHHOCTH. (OHO CIYKHUT 3aBEpIIAIOIIMM DJTAallOM peaju3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIINX
[EJOCTHOM CHCTEME XUMHUYECKOro o0Opa3oBaHMs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPO/IbI, (HOPMUPOBAHKS MUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YeJoBeKa, a TaKXKe DOKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3MI0POBBI0 M TPHUPOAHON cpeae. Peamusyercss xumuueckoe oOpa3oBaHUE
oOyyJarommxcsl Ha YPOBHE CPEIHET0 OO0Iero oOpa3oBaHUs CpeICTBAMU Y4eOHOTO
npeaMera «XHUMHS», COJIEpKAHUE M TIOCTPOCHHE KOTOPOro OIpeNeSieHbl B
nporpaMme MO XUMHUU C Y4E€TOM chnenudUuKd HAayKd XUMHUH, €€ 3HAUCHHUS B
MO3HAHUU TPUPOABI U B MATEPUAIBHOM JKM3HMU OOIIECTBA, a TaKXKe C y4ETOM
oO0IuX 1eJled W TPUHIIMIIOB, XapaKTEPHU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero ooIero oopaszoBanus B Poccuiickoii denepanum.

XuUMHUS Kak dJIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK UTpaeT oCoOyI0 pojib B
COBPEMEHHOM NHUBUJIM3AINHU, B CO3JaHUU HOBOW 0a3bl MaTepUaIbHOW KYJLTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (hOPMHUPOBAHUE PAITMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3J[aHUE IEJIOCTHOTO MPEJICTABICHUS 00 OKPYXAIOIEeM MHUPE KaK O €IUHCTBE
IPUPOIBI M YEJIOBEKa, KOTOpoe (OpMHPYETCS B XMMHUU HA OCHOBE MOHUMAaHUSA
BEIIIECTBEHHOI'O0 COCTaBa OKPYXKAIOIIET0 MHUPA, OCO3HAHUS B3aUMOCBSI3ZH MEXITY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMH 00JIACTSIMH MPUMEHEHUS.



TecHO B3aMMOJENCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMUMUs CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJBTYpbl, HEOOXOIUMbBIM YCIOBHEM YCHEIIHOTO
Tpylla U SKM3HU KaXJI0ro wieHa oOmiectBa. CoBpeMEHHas XMMHUS Kak Hayka
co3uaTelbHas, KAaK HayKa BBICOKMX TEXHOJIOTWH HampaBJ€HAa Ha pELICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOrHYECKON 0€30MaCHOCTH U OXPaHbI 3JJ0POBBA.

B cooTBercTBUM C OOIIMMM IENSIMH W TNPUHIUIIAMH CPEIHEro OOIIEro
oOpa3zoBanHus cojaepxkanne npeamera «Xumus» (10-11 kmaccel, 6a30BbIi YPOBEHb
U3YYCHHS) OPUECHTUPOBAHO MPEUMYIIECTBEHHO HAa OOIICKYJIbTYPHYIO IMOATOTOBKY
oOydaromuxcs, HEOOXOIMMYI0 UM i  BBIPAaOOTKH  MHPOBO33PEHUYECKHX
OpPUEHTUPOB, YCHEIIHOTO BKJIKOYEHHS B JKU3Hb COLMYyMa, IPOJOJIKEHUS
00pa30BaHMsl B Pa3IMUHBIX 00JIaCTAX, HE CBI3AHHBIX HEMOCPECTBEHHO C XUMHUEH.

CocrapnsomumM  peaMeTra «XUMHS» SBIAIOTCS 0a30Bble  KYpChl —
«Oprannydeckass xumus» U «OOm@as W HEOpraHuuecKkas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHMsI KOTOPBIX SBJISIFOTCS OCHOBBI 0a30BOM HAyKHU: CHCTEMa
3HAHUI M0 HEOPraHWMYECKOW XMMHUH (C BKIIOYCHHUEM 3HAHHWK W3 OOIICH XMMHHU) U
opraHnyeckoil xumuu. GopMUpPOBaHUE JAHHOW CHUCTEMBbI 3HAHUU MPHU HU3YYEHUU
npeaMera 0O€CIeYnMBaeT BO3MOXKHOCTh PACCMOTPEHUST BCEro MHOrooOpasus
BEILECTB Ha OCHOBE OOIINX MOHSATUM, 3aKOHOB U TEOPUI XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranuyeckas xumus» u «OO0mas u
HEOpraHWYeCcKass XUMUs» cPOpMUpOBaHA B MpPOTpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOJAXO0Ja K U3Y4YEHUI0O y4eOHOro marepuaisa M oOOyCIOBJIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUM Ha  OMNpeaeIEHHBIX
TEOPETUYECKUX YypoOBHIX. Tak, B Kypce OpraHMYeCKOW XHMHUHU BelIECTBa
paccMaTpHUBAIOTCSI HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUSI OPraHUYECKHUX
COCIMHEHU, a TaKX€ Ha YPOBHE CTEPEOXUMUYECKHUX M DIIEKTPOHHBIX
NPEACTABICHU O CTpoeHuH BemiecTB. (CBeleHHs 00 U3y4aeMblIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUHU — OT YIJIIEBOJAOPOJIOB JO CIOXHBIX OMOJIOTHYECKH
AKTUBHBIX COCIUHEHUW. B Kypce OpraHM4ecko XHWMHUHU TNOJY4YarT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYAIILHBIC
MPEICTABICHUS] O XUMUYECKON CBS3M, KIACCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUUECKON pPEaKIIUH.

[lon HOBBIM yIJIOM 3peHUs B TMpeaMere «XHUMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCs W3yYEHHBIH Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
TEOPETUUECKU MaTepual W (PaKTOJIOTHYECKHME CBEIEHUS O BEIIECTBAX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUS» 00yYarolMMCs MPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKUX MO3ULIUH,



riyoke TOHSATh HUCTOPUYECKOE U3MEHEHHEe (YHKIUH H3TOro 3aKkoHa — OT
o0o01aromiei 10 0ObSICHSIOMIEH 1 MPOrHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHUH, a TAKKE O XUMHYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTekaHus jomonHsercs B kypcax 10 m 11 xmaccos
AJIIEMEHTaMHU COJIEPXKAHMsI, HMEIOIIMMHU KYJIbTYPOJOTUYECKUM W TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHHUIO B3aMMOCBSI3U XHUMHH C
JpYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATEIBHON W MPAKTUYECKOU
JIESITEIbBHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBAaXEHHUS K IMPOLECCY
TBOpPYECTBA B 00JACTH TEOPHUH M MPAKTUUYECKHUX MPUIOKCHUA XUMHH, TTIOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npoOsemMax, CBSI3aHHBIX C XHMHEHW, KPUTHUYECKH OCMBICIMBATh MH(MOpPMAIUIO U
NPUMEHATh €€ JUIsi TIONMOJIHEHUS 3HAHUM, PEUICHUS WHTEUICKTYIbHBIX H
HKCIIEPUMEHTAIILHBIX MCCIIEA0BATENIbCKUX 3a4a4. B 1emnom coaepkanue yd4eOHOro
npeaMera «XHUMHUS»  JAHHOTO  YPOBHA  HM3YYEHUS  OPUEHTHUPOBAHO  HA
dbopmupoBaHre y OOyYarOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JIJISi TTOHUMAaHUS
bunocodpckux uaeH, Takux Kak: MaTepuagbHOE E€AMHCTBO HEOPTraHWYECKOTO U
OpraHUYeCKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SIBICHUM MYTEM OJKCIEpUMEHTa U
pelieHusT MPOTHUBOPEUMH MEXKIYy HOBBIMH (akTaMu U  TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIU XMMUU B PEIICHUU IKOJIOTHYECKUX MpoOieM, a
TaKKe Mpo0eM cOepexeHus: IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUNA U MaTEPHUAJIOB.

B nmane pemeHus 3agad  BOCIUTAHMS, Pa3BUTUS U COLMATU3ALMU
OOy4JaronuXxcsi MPUHATBIE TPOrPAMMON MO XHUMHH TOJAXOJBI K OMPEIEICHUIO
Collep)KaHUsI M TOCTPOCHUS TIpeAMETa MpeaycMaTpuBaroT (POpPMHUPOBAHUE
YHUBEPCAIbHBIX y4YE€OHBIX JEHCTBHM, HMEIOMMX 0a30BO€ 3HAYEHUE IS
pPa3IMUHBIX BHUIOB JEATCIIBHOCTH. pELIeHUs] MpoOJieM, TMOUCKA, aHalu3a Hu
00paboTku nHbOpMaIuK, HEOOXOAUMBIX JJISI MPUOOPETEHUSI OTIBITA TPAKTUYECKON
U HUCCIEAOBATEIbCKOM AEATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B MO3HAHUH
XUMUHU.

B mpakTuke mnpemnomaBaHWs XMMHHM Kak Ha YPOBHE OCHOBHOT'O OOIIETro
oOpa3zoBaHuUsl, TaK U HA YPOBHE CPEIHETO 00IIIeT0 00pa3oBaHus, IIPU ONPECICHUN
COJIEPKATEIIbHOW XapaKTEepPUCTUKH I1IeJIe H3y4YeHUs MpeaMeTa HamnpaBiICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAAMIIMOHHO TpHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUUYECKON HAyKU KakK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOM
JIEATEIbHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. C
METOAUYECKON TOYKM 3PEHMUS TAKOM IMOAXOJ K OINPEACICHUIO LEJIEd HU3y4YCHUs
peaMeTa SABJISIETCS BIOJIHE ONPaBJAaHHBIM.



CorylacHO JaHHOM TOYKE 3pEHUs IVIaBHBIMHU LEISIMU H3Y4YEHHs INpeaMera
«Xumus» Ha 6azoBoM ypoBae (10 —11 ki1.) sBIISIFOTCSI:

e (opmMupoBaHuMEe CHCTEMBl XWMHYECKMX 3HAHUW KaK BaKHEUIIEH
COCTaBJIIFOLIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeXaT KIKYEBbIE MOHATUSA, PYHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHWMAaHHE CYIIHOCTH JOCTYITHBIX
00001IEHIIT MHPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMJICHHE C MCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opMHpOBaHHUE U Pa3BUTHE MPEACTABIECHUN O HAyUYHBIX METOAAaX MMO3HAHUSA
BEUIECTB M XUMHYECKHX peakuui, HEOOXOIUMBIX [UIsi NpPUOOpEeTEHUs
YMEHUI OpPUEHTHUPOBAThCA B MHUPE BEIIECTB M XUMUYECKHUX SIBJICHUH,
MMEIOIIHNX MECTO B MPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU,

e pa3BUTUE YMEHUH U CIIOCOOOB IEATEILHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO 3KCIEPUMEHTa, COOJIIOJEHUEM  IPaBUI
0e301acHOro oOpaIeHus ¢ BEIIeCTBAMM.

Hapsiny ¢ atuM, conepxaTenbHas XapaKTepUCTHUKA LeJIed U 3a7a4 U3y4eHUs
IpeaMeTa B IporpaMme 1o XMMHHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMU IIPHOPUTETAMU B CHUCTEME CpelHero odiero odpazoBanus. CerogHs B
OpernojaBaHUM XUMUM B OOJbIIEH CTENeHW OTHAETCs  MPEANOYTEHHE
MPaKTUYECKOM KOMIIOHEHTE COJEpKaHUs OOy4YeHHs, OpPUEHTUPOBAHHOM Ha
MOJATOTOBKY BBIIYCKHUKA 00II€00pa30BaTEIbHON OpraHu3alliy, BIAJCIOLIETO HE
HAa0OpOM 3HaHUW, a (PYHKUMOHAIBHOW TI'PAMOTHOCTBIO, TO €CTh CIOco0aMH u
YMEHUSMH aKTHUBHOT'O IOJIYYEHUS 3HAHWUN M NPUMEHEHUS UX B PEATbHOM KU3HH
JUISl peIEHUS TPAaKTUYECKUX 3a/1a4.

B cBf3M ¢ 3TUM Mpu U3y4YeHUHM MpeameTa «XUMHUS» JOMHUHHUPYIOLIEE
3HaYEHUE MPUOOPETAIOT TaKKE LIEJIU U 33]1a4M, KaK:

ajanranusi o0y4aromMxcsl K yCIOBUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS MUDA,
bopMUpOBaHHE  UHTEIJIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPUHSTHIO TPAaMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dopMupoBaHre y OOydYarOMIUXCS KIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIICTCHIIUI), HMMEIONINX YHHBEPCAIbHOE 3HAYCHHE Ui Pa3JIMYHBIX BHUJIOB
NEeSATEIbHOCTH: pElIeHusl MpobJieM, MOoUcKa, aHaiau3a U 00paboTku MHGOpMaIUH,
HEOOXOAMMBIX [JIs MPUOOpPETEHHUs ONbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHMM XHWMHM, a TakXkKe i1 OLUEHKHM C TO3ULUl
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHUSA BEIIECTB U XUMHUYECKUX
IIPOLIECCOB HAa OPTraHM3M YEJIOBEKA U IPUPOJHYIO CPENY;



pa3BUTHE IIO3HABATEIbHBIX HMHTEPECOB, HWHTEIJIEKTYaJIbHBIX U TBOPYECKHX
CIOCOOHOCTEHM 00yUaIOIIMXCS: CIIOCOOHOCTH CAMOCTOSTENIBHO MPUOOPETATH HOBBIC
3HAHUA MO0 XMMHUU B COOTBETCTBUU C )KM3HCHHBIMH MTOTPEOHOCTSIMH, UCTIOJIb30BATh
COBpEeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JIJIS TIONCKA W aHaJM3a y4eOHOH U
HAyYHO-TIOMYJISIPHOU MH(POPMAITUN XUMHYECKOTO COJICP KaHMUS,

dbopMUpOBaHHUE U PA3BUTHE Y 00YUAIOITHUXCS aCCOLMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0JaTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOAWMBI, B YAaCTHOCTH, TPH IUIAHUPOBAHUH W TPOBEACHUH XUMHUUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTAaHWE Yy oOOydaromuxcsi YyOeXIEHHOCTH B T'YMaHHCTUYECKOU
HaIpaBJICHHOCTH XWMHH, €€ BaXXHOM POJIM B PEHICHUU TIO0O0AIBHBIX IpobiieM
PalMOHAJIBHOTO TTPUPOJIONOIB30BAHMS, TTOMOTHEHUS YHEPreTUUECKUX PECYPCOB H
COXpaHEHUS TPHUPOIAHOTO PABHOBECHUS, OCO3HAHUS HEOOXOJAMMOCTH OCEpPEKHOTO
OTHOIICHUSI K TPHUPOJE W CBOEMY 3J0POBBIO, a TakKe IMPHOOPETEHHUS OIbITa
WCIIOJB30BAaHUS TIOJYYEHHBIX 3HAHUM JUIS TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIlUsX, CBI3aHHBIX C XUMUUYECKUMH SBICHUSMH.

B yuebHoM mnane cpemHero oOmiero oOpa3oBaHHs MpeaMeT «XUMUI»
0a30BOTO YPOBHS BXOJHT B COCTaB MPEAMETHON 00JacTh «ECTeCTBEHHO-HAYYHBIC
IPEIMETHI».

OO111e€ YnCo 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUH, Ha 0a30BOM YPOBHE
cpeaHero obiiero oopasopanus, coctaBisger 68 vacos: B 10 kmacce — 34 gaca (1
yac B Hefenmo), B 11 kmacce — 34 yaca (1 yac B HeZeo).



COJEPXAHUE OBYUYEHUA
10 KJIACC
OPTTAHUYECKAS XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XUMHH

[IpeameT opraHMYecKOl XUMHUU. €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIYYEHUM HOBBIX BEUIECTB M MAaTEpPHAIOB. Teopus CTPOCHHsSI OPraHMYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHBIE MosI0keHUs. CTPYKTYpHBIE (HOPMYIIbI
OpraHMYeCcKUX BemecTB. [omosorus, wu3oMepusa. XHUMHYECKass CBA3b B
OpPraHUYECKUX COCUHEHUAX — OJMHAPHBIC U KPATHBIE CBS3H.

[TpencraBienue o kiaccupuKaluu OpraHndyeckux BeuiecTB. HomeHkmarypa
OpPraHUYeCKHX COCIUHEHHMH (cHcTeMaTuveckas) ¥ TPHUBHAJIbHBIC HAa3BaHUS
BAKHEUIIUX MPEJCTABUTENEH KJIACCOB OPraHUYECKUX BEILIECTB.

DKCIEpUMEHTAIbHbBIE METOJbl W3Y4YEHHUS BEIIECTB W HUX MPEBpaALICHUI:
O3HaKOMJIEHHE ¢ oOpa3llaMu OpraHMYeCKUX BELIECTB M MaTepuajaMu Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ OpPraHMYECKUX BEILIECTB, HAONIIOJEHUE U
OMKMCAHUE JEMOHCTPALUOHHBIX OIBITOB 0 MPEBPALIEHUIO OPIraHUYECKUX BEILECTB
npu HarpeBaHuu (IIaBiieHUE, OOyTIIMBAHUE W TOPCHHE).

Yriaesoaopoasl

AJIKaHBI. COCTaB U CTPOEHHE, TOMOJIOTMYECKUH psa. MeraH W 3TaH —
OpocTeiiie MNPEeICTABUTENN alKaHOB. (U3WYECKME M XMMHYECKHE CBOWCTBA
(peakiu 3amelleHWsi M TOPCHUsS), HAXOXKJACHWE B MPHUPOJE, NOIYYCHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHUECKHUI Psif. DTUJIEH U MPONWICH —
OpocTeiiie NPEeACTaBUTENN AaJKeHOB. (U3NYECKMEe M XMMHUYECKHE CBOWCTBA
(peaki  THIPUPOBAHWS, TAJIOTCHUPOBAHWS, THIPATAIUN, OKHUCICHHUS U
NOJIMMEPU3AINH ), IOJTyYCHUE U IPUMEHCHHE.

Ankanuensl. OyTtaawen-1,3 m MermnOyramueH-1,3. cTpoeHue, BaKHEWIINE
XHUMHUYECKUe cBoicTBa (peakius momumepu3anuu). [loigydeHrne CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJKHMHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psifi. ALIeTUIIEH
— MPOCTEUIINIA TMPEICTaBUTENb AJKMHOB. COCTaB, CTpOEHHE, (U3HYECKUE U
XMUMHUYECKUE CBOWCTBA (PEaKlMU THIAPUPOBAHUS, TaTOrCHUPOBAHUS, THAPATAIUH,
TOpEHUsI), MOJyYCHUE U IPUMCHEHHUE.

Apensl. benzoin: cocrtaB, crpoeHue, (pU3NYECKUE M XHUMHUYECKHE CBOMCTBa
(peakiiu raJOreHUpOBaHMSI ¥ HUTPOBAHUS), MMOJIyYEHUE U TpUMEHEeHHE. 101yo.
cocmaes, cmpoeHue,  Quzuveckue U Xumuueckue  ceolicmea  (peakyuu
2ANI02EHUPOBANUSL U HUMPOBAHUS), NOJYYeHUe U npumeHeHue. TOKCHYHOCTD



apeHoB. l'eHeTrnueckass CBsA3b MEXAY YIIIEBOAOPOAAMM, IIPUHALICKAIUMU K
pa3IMYHBIM KJlaccaM.

[IpupoaHbIE MCTOYHHUKU YTIIEBOAOPOIOB. lIpupomHbpii ra3 u MOMyTHBIE
HedTsHble Ta3pl. HepTh m e€ mpoucxoxnenue. CrnocoObl mepepaboTku HedTu:
NePeroHka, KpeKWHT (TepPMUYECKHH, KATaTUTHYECKHi), MHUpoiu3. [IpomayKThl
nepepadoTKku HePTH, UX MPUMEHEHUE B MPOMBIILIEHHOCTH U B ObITY. KamMeHHbIN
yTOJIb U MIPOAYKTHI €ro MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl M3y4YEHHUS BEIIECTB M HUX MPEBpALICHUI:
O3HAKOMJIEHME C 00pa3naMy IIJJacTMAcC, KAaydyKOB UM PE3HHBI, KOJUIEKLIUU
«Hedptp» u  «Yromp»,  MOAETUPOBAHWE  MOJEKYJT  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOHBIX, TPOBEJACHUE NPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA
Y U3YYEHHUE €TO CBOMCTB.

PacuérHble 3anaumn.

BbrumcieHuss M0 ypaBHCHHIO XHMHUYECKOH peaknumu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOAHOIO BEUIECTBA WM INPOAYKTa PEAKLHUU 10 U3BECTHBIM Macce,
00BbEMY, KOJIHMYECTBY OJTHOTO M3 UCXO/IHBIX BEIICCTB WIH POIYKTOB PEAKIIUN).

Kucnopoaconepxamue opranu4eckue CoeAUHEHUS

[IpenenbHble OJHOATOMHBIE CHHUPTHL. METaHON W 3TAaHOJ. CTPOCHHUE,
¢usnveckue W XUMHYECKHE CBOWCTBa (peakiud ¢ aKTUBHBIMH METaJLIaMH,
raJoreHOBOJIOPOJIAMH, TOPCHHE), TpPUMCHEHHE. BOIOpOIHBIC CBS3U MEKIY
MOJIEKYyJIaMU CIIUPTOB. JIelCTBHE METaHOJIa U 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHoOroatoMHsle  COMPTBHL. OJTWICHIJIMKOJIb W  TJIMUEPUH. CTPOCHHE,
¢u3nveckue W XUMHUYECKHE CBOWCTBA (B3aMMOJCWCTBUE CO IICIIOYHBIMHU
METaJUIaMH, KaueCTBCHHAs PeaklMs Ha MHOTOATOMHBIC CrupThi). [leiicTBue Ha
Opra’usMm 4esoBeka. [I[pumeHeHune rimueprHa U STUIICHTIIMKOJIS.

@deHo:  CTPOCHHE MOJEKYJbl, (PHU3NYECKMe U XHWMHUYECKHE CBOMCTBA.
TokcuunocTh penona. [Ipumenenue genoua.

Anbaerupl U kemonwvl. DopManbAETHHA, alECTANBICTUN. CTPOCHUE,
¢du3nveckrue U XUMHUYCCKHE CBOWMCTBA (pEaklMy OKHUCIICHHS M BOCCTAHOBIICHHS,
Ka4eCTBEHHBIC PEAKIIMH), TOJYyICHUE U PUMECHEHHE.

OAHOOCHOBHBIE TpeJebHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KUCIIOTBI: CTpOeHHUE, (QU3NYCCKHEC U XUMHUYECKHE CBOWCTBA (CBOWCTBA,
oO0IIMe IS Ki1acca KUCIIOT, PeaKIUs dTCPUPHUKAINK), TIOTYYCHUE W TPUMCHEHHE.
CreapuHOBasi ¥ OJICMHOBAsl KHUCIOTHI KaK MPEICTABUTENIM BBICIIMNX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJTM BBICIIIUX KapOOHOBBIX KUCIIOT, MX MOIOIIEEe ACHCTBUE.

Cnoxxnble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cioxHBIX 3¢upoB. Kupsel. 'naponus xkupos. [Ipumenenue xxupoB. buonorunueckas

POJIb KUPOB.



YraeBomel:  coctaB, Kiaccudukamms — yrieBogoB  (MOHO-, JU- W
nojucaxapupl). [J1I0Kko3a — MPOCTEHIINI MOHOCAXapHUI: OCOOCHHOCTH CTPOCHHUSI
MOJICKYJIbI, (U3NYECKHMEe W XUMHUYECKHE CBOWCTBA (B3aMMOJCUCTBUE C
ruapokcuaoM Meau(ll), okmcimenne amMmmMuayHbBIM pacTBOpoM okcuua cepedpa(l),
BOCCTAHOBJICHHE, OpOXCHHE TJIFOKO3bI), HAXOXJICHHWE B IMPHUPOEC, NMPUMCHCHHE,
ouonornyeckas poib. DotocuHTe3. PpyKTO3a KAK M30MEP TIIFOKO3HI.

KpaxMman u 1eiirono3a Kak npupoHbie moaumepbl. CTpoeHHe Kpaxmalia U
IEJUTIONO03bl.  Du3nyeckne W XUMHYECKHE CBOWCTBA KpaxMmana (THaIpoJn3,
KaueCTBEHHAS PEaKIUs C HOJIOM).

DKCIIepUMEHTAIbHBIE METOJbI M3YUYCHHUS BEIICCTB W WX IPEBpaIICHUN:
NpOBE/ICHUE, HAOJIOJCHUE W OMKMCAHUE JEMOHCTPAIMOHHBIX OIBITOB. TOPEHHE
CIIUPTOB, KAYECTBEHHBIC PEAKIMU OJIHOATOMHBIX CIUPTOB (OKHCIICHHUE STaHOJA
okcupom Mmeau(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOJCHCTBHE TIIIMIICPUHA C
ruapokcuaoM meau(ll)), anpaeruioB (OKMCICHHE aMMHUAYHBIM PACTBOPOM OKCHA
cepeopa(l) m ruapoxcumom wmeau(ll), B3ammomelcTBHE Kpaxmaiga C HOIOM),
MIPOBEICHUE MPAKTUICCKON PabOThI: CBOMCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérable 3a1aun.

BbrumcieHuss M0 ypaBHCHHIO XHMHUYECKOH peaknumu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH IO M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOT'O M3 MCXOIHBIX BEIICCTB MIIM IPOAYKTOB PEAKIIHH).

A3oTcoeprkale OpraHnIecKue CoeTMHCHUS.

AMHHOKHUCIIOTHI Kak aM(OTepHbIC OpraHWUYSCKHEe COeAMHCHMS. Du3ndeckue
U XMMHYCCKHE CBOMCTBA aMUHOKHCIIOT (Ha MpuMepe IIMIKHA). buomornmyeckoe
3HAYCHUEC aMUHOKHUCIIOT. [lenTuIbl.

benku kak mpUpOIHBIC BBICOKOMOJCKYJISApHBIC coeawHeHus. [lepBudHas,
BTOpUYHAs W TPETHYHAS CTPYKTypa OEIKoB. XWMHUYCCKHUE CBOMCTBA OCIKOB:
THJIPOJIN3, JICHATYpaIusl, KAYeCTBCHHBIC PEaKIIMK Ha OCJIKH.

DKCHEepUMEHTAIBHBIC METOJbI HM3YUYCHHUS BEIICCTB W WX IpPEBpaIICHUN:
HaOJTI0/ICHUE U ONHCaHWE JIEMOHCTPAIMOHHBIX OIBITOB. JACHATYpAIUs OCIKOB TpH
HarpeBaHWH, [IBETHBIC PEaKIIUU OCITKOB.

BbicOKOMO/IeKYISIPHBIE COeTHHEHHUST

OCHOBHBIE MOHATHSA XHUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHUI. MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTCICHD MOJMMEPHU3ALNU, CPEIHAS MOJICKYIIsIpHAs
macca. OCHOBHBIC METOJbI CHHTE3a BBICOKOMOJICKYJSPHBIX COCAWHCHUN —
TIOJTUMEPH3AITUS ¥ TTOJTMKOH ICHCAITHS.

DKCHepUMEHTAIBHBIC METOJbl HM3YUYCHHUS BEIICCTB W HUX IpPEBpaIlCHUN:
O3HAKOMJICHHE C 00pa3liaMH MPUPOIAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexrpeIMEeTHBIE CBSI3H.



Peanuszanust MeXnpeaMeTHBIX CBA3EH MPHU U3YUYEHUH OPraHUYECKON XWMHU B
10 kiacce OCYUIECTBISIETCS Yepe3 MCIOJIb30BAaHUE Kak OOLIMX €CTEeCTBEHHO-
HAay4YHBIX MOHSTUM, TaK W TOHATHH, SBIAIOLIIMXCS CUCTEMHBIMHU IJIs1 OTHECIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MTOHSATHS. SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHSs, aHaJIM3, CUHTE3, Kiaccuukaius, NepuoaudHOCTh, HaOII0ICHHE,
U3MEPEHUE, HIKCIIEPUMEHT, MOAECITHUPOBAHUE.

®usuka: Mmarepus, DJHEPIrHus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUI YypPOBEHb, BEILECTBO, TEI0, OOBEM, arperaTHo€ COCTOSIHHUE
BEIECTBA, (PU3NICCKUE BETUINHBI U €UHUIIBI HX U3MEPCHUSI.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTrocuHTEe3, OHMOJIOTMYCCKH aKTHBHbIC BelnecTBa (OCNKH, YIJICBOIBI, KHPHI,
(bepMeHTHI).

['eorpadusi: MuHEepasnbl, TOPHbIE MOPOJbI, MOJIE3HbIE UCKOMAEMbIE, TOIINBO,
pecypcsl.

TexHOJorus: IHUIIEBbIE NPOAYKTHI, OCHOBBI PalMOHAIBHOIO IHUTAHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETUYECKUE IIperapaTsl, MaTEpUAIIbl U3
HMCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuueckre 0CHOBbI XUMUM

XUMHUYECKUN 3JIEMEHT. AToM. Smpo aroma, H30TONBL. DJIEKTPOHHAsS
000J109Ka. DHEPreTHUECKUEe YPOBHH, MOAYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeiesieHus JIEKTPOHOB MO OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IIEKTPOHHASI KOH(DUTYpaIKs ATOMOB.

[lepnognuecknil 3akoH U [leproguyeckas cucremMa XMMHYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUUECKOTO 3aKOHA M llepronnueckor CUCTEMBI
xuMmuyeckux aimemeHToB JI. Y. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBONCTB XHMHUYECKUX DJJIEMEHTOB U
0o0pa3yeMbIX MMHU MPOCTHIX M CIOXXHBIX BEIIECTB MO TPYIaM U MEPUOJIAM.
3HauYeHUE EPUOUYECKOr0 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XUMHYECKas CBsi3b. BHAbl XHMHYECKON CBSI3U
(koBajsieHTHAsT HEMOJSPHAs M TOJSApHAs, WOHHAs, MeTa/uTnueckas). MeXaHH3MbI
00pa30BaHUsl KOBAJICHTHOW XHMHYCCKOW CBsi3M (OOMEHHBIH HM  JTOHOPHO-
aKIenTopHbIii). BogopomHas cBsi3b. BalleHTHOCTB. DJIEKTPOOTPHUIATEIBLHOCTb.
Crenenb okucieHus. MIoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYJIDHOTO M HEMOJEKYJISIPDHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. THIbl KPUCTAJUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOWCTBA BEILIECTB OT TUIIA KPUCTAUIMYECKOU PELIETKH.

[IonsiTne 0 nucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10151 BelIecTBa B paCTBOPE.

Knaccuduxanus HEOPraHU4ECKUX COCMHECHUM. Homenknarypa
HEOPraHMYECKUX BeIIECTB. [eHeTuyeckas CBA3b HEOPraHUYECKUX BELIECTB,
MPUHAIICKAIUX K PA3JTUYHBIM KJIACCAM.

Xumudeckass — peaknms.  Krmaccupukamuss — XUMHUYECKHX — PEaKIuid B
HEOPraHMYECKOM W OpPraHUYECKOM XMMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U IPEBPALLICHUS SJHEPTUU IIPU XUMUYECKUX PEAKIUAX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XuMmuyeckoe paBHoOBecHe. DakTopbl, BIHSIOIMIME HA COCTOSHUE
xuMuueckoro pasHosecus. [Ipuanmn Jle [latense.

Onextponutryeckas auccouuanus. CuiabHbIe U cliadble 2JIeKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB. KUCas, HEUTPAJIbHAs, LIEJIOYHAS.

OKUCINTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

DKCHEPUMEHTAIIbHBIE METOAbl HW3YyYEHHUsSI BEHIECTB M HX IPEBPALICHUMN:
neMoHcTpanus tadnun «[lepuoguyeckas cucteMa XUMUYECKUX 3yieMeHTOB J[. .
MenpeneeBa», U3ydeHHE MOJIEIEH KPUCTAUIMYECKUX PEMIETOK, HAOIIOJICHUE U
OIMCaHKME JIEMOHCTPAIMOHHBIX U J1a0OPATOPHBIX OMBITOB (pa3ioKeHUE MEPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KATaIU3aTOPA, ONMPEACICHUE CPEAbl PACTBOPOB BELIECTB
C TIOMOIIBI0 YHHBEPCAIBHOTO WMHJIWKATOPA, pEaKIHH HWOHHOIO OOMEHa),
MPOBEJICHUE MTPAKTUUECKON paboThl «BiusHue pa3iuuHbIX PaKTOPOB HA CKOPOCTh
XAMHYECKON PEAKIIU.

PacuérHble 3anaun.

PacuéTtel 10 ypaBHEHUSAM XHUMHUYECKMX pEAKLIHMH, B TOM YHCIE
TEPMOXMUMHUYECKUE PACUETHI, PACUEThl C HMCIOJIB30BAHUEM IOHATHS «MaccoBas
JIOJIS1 BELIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosnoxxkenne HemerayuioB B llepuoguyueckorl  cucTeme
xuMuueckux syemeHToB [[. M. MenpaeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
dusnuecknue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMeTalioB (HAa MpUMeEpe
KHCIIOpOa, cephl, hocdopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA Ba)KHCHINMX HeMeTaIoB (TajoreHOB, CEphl, a30Ta,
docthopa, yraepoma M KpPeMHHs) U HMX  coeAMHEHWH  (OKCHIOB,
KHCJIOPOJICOACPIKAIIUX KMCIIOT, BOAOPOIHBIX COCIUHECHHH).

IIprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COCIUHEHUM.



Merambl. [lonoxenue meramnoB B llepruoanyeckon cUCTEME XUMHYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHUS IJIEKTPOHHBIX 000JI0YEK
aToMoB MeTajioB. OOmme ¢uzndeckue cBoiicTBa MeTayuioB. CIUIaBbl METaJIOB.
DNEeKTPOXUMHUYECKHUI PsAJT HATPSHKEHUI METAIIOB.

XVWMUYECKUE CBOMCTBA BaXKHCHINMX METAJUIOB (HATPHM, KaJWid, KaJbIIUH,
MarHHi, aJJFOMUHHH, IIUHK, XpPOM, JKeJIe30, ME/Ib) U UX COCTUHCHUH.

OO6mue crmocoObl MoJydeHUsT MeTaljioB. [IpuMeHeHue MeTajuioB B OBITY H
TEeXHHKE.

DKCIepUMEHTaIbHbIE METOJIbI H3YyYEHHUS BEHIECTB W HMX IPEBPAIICHUIA:
W3y4YeHUE KOJUICKIIMU «MeTauibl M CIUIaBbD», O0Pa3IloB HEMETAIOB, PEIICHUE
AKCTIICPUMEHTAJILHBIX 3a/a4, HaONIOJIEHHEe M OIMCAaHHE JIEeMOHCTPAIIMOHHBIX W
71a00PaTOPHBIX OMBITOB (B3aMMOJCHCTBHE TMAPOKCHAA ATIOMHHHS C PaCTBOPAMHM
KHCJIOT U IIIeJI0YeH, KaueCTBEHHBIC PEaKIii Ha KaTHOHBI METAJUIOB).

Pacuérupie 3amaun.

Pacuérpl mMaccel BeliecTBa MM 00bEMA ra3oB IO HU3BECTHOMY KOJIHUYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIISCTB,
pacuétbl Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CIIH OIHO
13 BEILIECTB UMEET MPUMECH.

XHMHUA U KU3Hb

Ponp xuMum B 00ECIIEUCHHH 3KOJOTHUYECKOM, YHEPreTHUYECKON W IMHIIEBOM
0€301acHOCTH, pa3BUTHH MeTUIMHBL. [IOHSATHE O HAyYHBIX METOJax ITO3HAHUS
BEIIECTB U XUMHYECKUX PEAKIIUH.

[IpencraBienuss 00 OOHMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO
MOJTY4YEHHUS BaXKHEMIIIUX BEIIECTB.

YenmoBek B MHUPE BEUIECTB W MATEPHUANIOB. BAKHEHMIIME CTPOUTEIIHLHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTE€pUAIbl, KpacKd, CTEKJIO, KEpaMHUKa,
MaTepuanbl I 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OPTAHUYECKUE U MUHEPAIbHBIE
yA0OpeHusl.

XuUMUs WU 3J0pPOBbE YEJIOBEKA: MpaBWa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia OS30MMaCHOr0 MCIIOJIB30BaHUS IIPErapaToB ObITOBON XUMUHM
B ITOBCEJIHEBHOM JKU3HU.

MexIpeaMETHBIE CBA3H.

Peanuzanuss  MeXNpeaMETHBIX  CBs3ed NpU  HM3ydYeHHH oOOlmed u
HEeOprannveckori xumuu B 11 Kitiacce oCylIECTBIISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIUX EeCTECTBCHHO-HAYYHBIX TOHSATHUH, TaK W TOHATHHA, SBISIOIIMXCS
CHUCTEMHBIMU JIJIS1 OTACIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TMOHSTHSA: HAay4dHBbINM (akT, TUIOTE3a, 3aKOH,
TEOpHus, aHaliu3, CHUHTE3, KiIaccudukaius, TI[ePUOJIUYHOCTh, HAOJI0ICHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHUE, SIBJICHHUE.



dusnka: marepusi, SHEPIUs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH,
M30TOII, PaIMOAKTHBHOCTh, MOJICKYJIa, JHEPTETHYECKHI YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSHHE BEIIeCTBa, (PU3MYECKUE BEIWYMHBI U SAWHUIIBI HX
U3MEPEHUs!, CKOPOCTb.

buonorusi: kinerka, opraHusM, OKOCHUCTeMa, Ouocdepa, Makpo- H
MHKpPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpPraHU3Me.

['eorpadus: MUHEpanbl, TOPHBIC MOPOJIBI, TIOJE3HBIC HCKOMAaEeMbIe, TOILIHBO,
pecypchl.

TexHONOTHS: XUMUYECKasi MPOMBINIICHHOCTh, METAJUTYPTHsl, TIPOU3BOJCTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, MHUIIEBAs
IPOMBINUICEHHOCTh,  (papMaleBTHUYECKass  IMPOMBIIUICHHOCTh,  MTPOU3BOJCTBO
KOCMETHUYECKHX TIPErapaTroB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEepPHAJIOB,
AIIEKTPOHHASI TPOMBIIIECHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yabTaTaM OCBOCHHS
OOyJaromUMHUCs TPOrpaMM cpefaHero oOmiero oOpa3oBaHusl (JIMIHOCTHBIM,
METaNpeIMETHBIM W TMpeIMEeTHBhIM). HaydHo-MeTonu4eckoil OCHOBOW IS
pa3pabOTKU MJIAHUPYEMBIX PE3YJbTATOB OCBOEHUS MPOrpaMM CpPEIHETO OOLIETo
o0Opa30BaHUsl SIBIAETCSA CUCTEMHO-AESITEIbHOCTHBIHN MOAXO.

B cooTBeTcTBUM € CHCTEMHO-ACSITENBHOCTHBIM TOJXOIOM B CTPYKTYpe
JUYHOCTHBIX PE3yNbTaTOB OCBOCHHUS MpeaMera «XHMHsS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIJIEICHBI CIEIYIOIINE COCTABIISAIOIIME!

OCO3HaHUE OOYYaAIOUIMMUCS POCCUMCKONW TIpa)JTaHCKOW HACHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITENIbBHOCTH U CaMOOIIPEIEICHHUIO;

HAJIMYMEe MOTHUBALIUU K 00YYEHHUIO;

IEJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX yOEXKICHWI JTUYHOCTH HA OCHOBE
KJIIOUYEBBIX [IEHHOCTEH M UCTOPUUYECKUX TPaJAULIUNA 0a30BOM HAyKU XUMUU,

TOTOBHOCTh U CIIOCOOHOCTh OOYyYaloLIMXCsl PYKOBOJACTBOBATHCS B CBOEH
JESTEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMHM, MPUCYIIUMH IEIOCTHOM
CUCTEME XMMHYECKOT0 00pa30BaHus;

HAJIMYME MPABOCO3HAHMS SKOJOTHUECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBHUTh
LEJH U CTPOUTH )KU3HEHHBIE IJIaHb.

JIMYHOCTHBIE PE3yNbTAThl OCBOCHUS MpeAaMeTa «XUMHS» IOCTUTAOTCS B
eIMHCTBE Y4YeOHON ¥ BOCMUTATENBHOW JESITENTPHOCTH B COOTBETCTBUU C
TYMaHUCTHYECKUMH, COIIMOKYIBTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMH [IEHHOCTSIMU
U HJealaMH POCCHUICKOro Tpa)<AaHCKOro OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMu U  TpaBUJaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOILIMMHU  IpolieccaMm
CaMOIIO3HAHUS, CaMOpa3BUTUSI W HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTHU
oOyyJarommxcs.

JIMYHOCTHBIE pe3yJdbTaThl OCBOCHHUS TMpeaMeTa «XHUMHS» OTPaKaroT
C()OPMUPOBAHHOCTh ONBITa IIO3HABATENIbHONM M MPaKTUYECKOW JESITeIbHOCTU
o0yJaroIuxcsl Mo peanu3aluy MPUHIATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCIIE B
JaCTH:

1) rpaIaHCKOT0 BOCIIUTAHNS

OCO3HaHUs 00YYArOIIMMHCS CBOUX KOHCTHUTYIIMOHHBIX TMPaB U 00S3aHHOCTEH,
YBa)XEHHUS K 3aKOHY U MPABONOPSIKY;

OpPEJCTaBICHUS O COLMAJbHBIX HOPMax M TMpPaBUJaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJJIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JAESATENbHOCTH MpPHU CO3JaHUU
y4eOHBIX NMPOEKTOB, PEIICHUH Y4€OHBIX W IMO3HABATENIbHBIX 3a7a4, BHIIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHUMaTh M MPUHUMATh MOTHUBBI, HAMEPEHHs, JOTHKY U
apTryMEHTBI IPYTUX MIPH aHAJIN3€ Pa3INYHBIX BUJIOB yUeOHOU AESTENbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIIEHUSI K HUCTOPUYECKOMY U HAy4YHOMY HaCIEIUIO
OTCUECTBEHHOU XUMUH,

YBOXEHHUSI K TPOIECCY TBOpPUECTBa B OOJACTH TEOPUU U TMPAKTUUECKOTO
NPUMEHEHUS XWMHH, OCO3HAHMs TOTO, YTO JOCTHKCHHS HAYKH €CTh pe3ysbTar
JUIMTENIbHBIX ~ HAOMIOJIEHUH, KPOMOTIUBBIX OSKCHEPUMEHTAJBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB,;

WHTEpeca W TO3HABATEIHHBIX MOTHBOB B TOJYYEHHHW M TOCIEAYIOIIEM
aHanu3ze HHPOPMAIMU O TEePEOBBIX JOCTIKCHHUAX COBPEMEHHON OTEYECTBEHHOMU
XUMUH,

3) AyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYallMH, CBSI3aHHBIC C XMMHUECKUMU SIBJICHUSMH,
¥ IPUHUMATh OCO3HAHHBIE PELICHHS, OPHEHTUPYACh Ha MOPAJbHO-HPAaBCTBEHHBIC
HOPMBI U IEHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHHWE U TOCTYNKU CBOMX TOBapHILEH C
MO3UIMII HPABCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHWE TMOCIEACTBHMA STHUX
MOCTYTIKOB,;

4) popMHUPOBAHUS KYJIbTYPHI 310POBbSI:

NOHMMAaHUA LEHHOCTEeH 310poBOro M Oe3zomacHoro oOpa3a KHM3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coONo/IeHns TpaBuil O€30MacHOro OOpallleHus ¢ BELIECTBAMU B OBITY,
ITOBCEIHEBHOM KU3HU U B TPYAOBOU AEATEIBHOCTH;

MOHUMAHUS [EHHOCTH TPaBWJI HMHAMBUAYAJIBHOTO U  KOJUIEKTUBHOTO
0€3011acHOT0 MOBECHUS B CUTYAIUX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJEH;

OCO3HAHHS TOCJCICTBUI U HENPUSATHS BPEIHBIX MPUBBIYCK (YIOTPEOJICHHUSI
aJIKOTOJIsI, HAPKOTUKOB, KyPCHHSI);

5) TPy10BOT0 BOCTIMTAHHUS :

KOMMYHHKaTUBHOW  KOMIIETEHTHOCTH B  Y4Y€OHO-HCCIEA0BATEIbCKOM
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUYECKOW W  JpPYrux BHUAAX
JeSITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUH NPAKTHUYECKUX 3a]ad
COIIMAJIbHOM HampaBIeHHOCTH (B paMKaX CBOETO KJIacca, IKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3yUeHHIO Mpodeccuil pa3iuyHOro poja, B TOM
YUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM IO XUMUH,

YBaXKEHUS K TPYAY, JIOISIM TPyJa U PE3yIbTaTaM TPYAOBOM AEATEIbHOCTH,;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHAYaJIbHOW TpPACKTOPUU
oOpa3oBanwmsi, Oyaymield MPOoPEecCuru W peanm3alid COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpedHOCTEH 0011IeCTBA,

6) 3K0J10rHYeCcKOr0 BOCTIMTAHUA:

DKOJIOTHYECKU TIeJIECO00pa3HOTO OTHOMIEHUS K TPHPOAC, KaK HCTOYHUKY
CYILIECTBOBAHHUS )KU3HU Ha 3eMJIE;

MOHUMAaHUs TJIOOAJIBHOTO XapakTepa 5SKOJIOTMYECKUX MpoOiieM, BIUSHUS
SKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLUAIIBHON CPEJIbI;

OCO3HaHUSI HEOOXOJMMOCTH WCIOJIb30BAHUSI JOCTIKCHUN XUMUHU IS
pelIeHrs BONPOCOB PAllMOHAIBHOTO MPUPOOTIOJIb30BAHMS,

AKTUBHOTO HENPUATHS JIEUCTBUM, NPUHOCALIUX BpPEA OKpYKarolIeH
OPUPOJTHON cpefie, YMEHHUSI TMPOTHO3UPOBATh HEOJIArOMpPUSITHBIE JKOJOTUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAILATh UX;

HaJIMYus Pa3BUTOTO PKOJIOTUYECKOTO MBIIIJICHUSI, SKOJIOTMYECKON KYIbTYPHI,
OmbITa NEATEeIIbHOCTH AKOJIOTMYECKON HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOM
MPaKTUKE, CIOCOOHOCTH ¥ YMEHHUA AaKTHUBHO MPOTUBOCTOATH HUJCOJOTHU
xeMohoouu;

7) HEHHOCTH HAYYHOT0 TIO3HAHUS .

c(hOpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHOM MPAKTUKH,

MOHUMAaHUs CHenuUK XUMHH KaK HayKd, OCO3HaHUA €€ poiu B
GbopMUPOBAHUM PAIMOHATLHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUM 1ETOCTHOTO
MpECTaBICHUs] 00 OKPYKAIoIeM MUPE KaK O €IUHCTBE MPUPOIBI U YEJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH TpoOJeM COXpaHEHUs
MPUPOJTHOTO PABHOBECHS,;

yOeXKIIEHHOCTH B  0CO0OW 3HAYMMOCTH XHUMHH IS  COBPEMEHHOU
UMBWIM3ALUMU. B €€ TYMAaHUCTUYECKOW HAINPABICHHOCTA W BAXHOW pPOJU B
CO37JaHUU HOBOW 0a3bl MaTepUaNIbHON KYJIbTYpPbl, PEIICHUU TJI00ABHBIX MPOOIeM
YCTOWYHMBOI'O PA3BUTHUS YEJIIOBEUYECTBA — ChIPHEBOM, SHEPreTUUYECKOM, MUIIEBOU U
HKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTHH MEIUITUHBI, OOCCIEYCHUH YCIIOBUN
YCIICITHOTO TpyJa U OKOJOTMYECKH KOMMOPTHOM IKU3HU KaXKJAOro UJICHA
00111eCTBA,;

€CTEeCTBEHHO-HAyYHOW TpPaMOTHOCTH: T[IOHMMaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIOIh3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIIOIh30BaTh



noJiyyaeMble 3HaHUS /Ui aHajdu3a U OOBSCHEHUS SBJICHHUI OKpY>KArOUIEro Mupa u
MPOUCXOSIINX B HEM U3MEHEHUH, YMEHHUsI JieJlaTb 000CHOBaHHbBIE 3aKIIOUEHHUS Ha
OCHOBE Hay4dHbIX (DaKTOB U MMEIOIIMXCS JIaHHBIX C IEJIbI0 TMOJYy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOATENbHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
penieHust Ipo0ieM B pealibHbIX KU3HEHHBIX CUTYAIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0OBATENIbCKOMN AEATEIbHOCTH,;

FOTOBHOCTM M  CIOCOOHOCTM K  HENPEPhIBHOMY OOpa3oBaHHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJyY€HHIO HOBBIX 3HAaHHM MO XUMHUHU B
COOTBETCTBHHM C )KU3HEHHBIMH ITOTPEOHOCTSIMU;

MHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3lIMUHbIX cepax MpodeccuoHaIbHON

NEATEIbHOCTH.
METAINIPEIMETHBIE PE3YJIBTATDBI

MetanpeameTHble pe3yibTaThl OCBOCHMSI y4eOHOro MpenMera «XuMus» Ha
YPOBHE CpETHET0 001IEr0 00pa30BaHUs BKIIIOYALOT:

3HaUYMMble sl (OPMHUPOBAHUSA  MHUPOBO33PEHHUS]  OOYy4arOIIMXCA
MEXKTUCIMITTMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIC TIOHSATHUS, OTPAKAIOIIUE
LEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa M CHEUUPUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKax (MaTepusi, BEUICCTBO, YHEPTHs, SIBICHHE,
IPOLECC, CUCTEMa, HAyYHbIA (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, HCCIIEI0BaHNE, HAOIOIeHUE, I3MEPEHNE, IKCIIEPIMEHT U IPYTHE);

YHHUBEpCAIIbHbIC yUeOHbIC NEHCTBUs (IMO3HABAaTEIbHBIE, KOMMYHUKATUBHBIC,

peryJIsATUBHBIC), o0ecreunBaroIIme dbopmupoBaHue (byHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMAITLHOW KOMITETESHITUN 00YJarOIIIXCS,
CIIOCOOHOCTH oOydJaronmxcs UCIIOJIb30BATh OCBOCHHBIC

MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbIE Y4EOHBIC
JICCTBHS B MMO3HABATEIBHON U COIMAIBHOM MTPAKTHUKE.

MeranpeaMeTHbIe pe3yabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH H  PETYJISTHBHBIMH
JICUCTBUSIMU.

OnJaanenue YHUBEPCAJIbHbIMHU y4eOHbIMH NMo3HaBaTeJbHBIMHA
NelHCTBUAMMU.

1) 6a30BbI€e JJOrHYECKHE AeCTBUA:

CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh W aKTyaJIM3upoBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh,

ONpPEAEATh LENU JESITEIbHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C IOCTABJICHHBIMHU LIEISIMU;

HCTIOJIb30BaTh MPU OCBOCHHUM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapPaKTEPHBIE MPU3HAKU MOHSATHUM M YCTAHABIMBATH UX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS ISl OOBSACHEHUS OTAEIbHBIX (PAKTOB U
SIBJICHUM,

BbIOMpaTh OCHOBaHUS M KPUTEPUU I KJIacCU(PUKALMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SBJIICHUSIMU;

CTPOUTHh JIOTHYECKHUE pacCyXIeHUs (MHAYKTHBHBIC, JACIYKTUBHBIC, IIO
aHAJIOTHH), BBIABISATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PacCMATPUBACMBIX
SBIICHUSX, (DOPMYITHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

IPUMEHSATH B MPOLECCE MO3HAHUS, UCIOIb3YEMbIE B XUMUU CUMBOJIUYECKUE
(3HaKOBBIE) MOJIEINH, TPEOOPA30BBIBATH MOJICIBHBIC TIPEICTABICHHS — XUMUYECKHUIt
3HaK (CHMBOJI) DJJIEMEHTA, XUMHUECKass (opMmylia, ypaBHEHHUE XUMHUYECKON
peakuMy — MpU PEHICHUU YYEOHBIX IO3HABATEIbHBIX M MMPAKTHUYECKHX 3a]adY,
MPUMEHSATh HAa3BaHHbIE MOJEJIbHBIE MIPEACTABICHUS JIJIS1 BBISIBICHUS XapaKTEPHBIX
IIPU3HAKOB U3y4aeMbIX BEUIECTB U XUMHUECKUX PEAKIIH.

2) 6a30BbIe HCCIeA0BATEIbCKHE el CTBUS:

BJIAJETh OCHOBAMH METOJOB HAyYHOI'O IO3HAHHS BEIIECTB U XHMHUYECKHUX
peakuuy;

(GbOopMyIMpPOBATh LIENIU U 3a/1a41 UCCIIETOBAHMS, HCIIOJIB30BATh IOCTABICHHBIE
U CaMOCTOATEIBHO C(OPMYJIUPOBAHHBIE BONPOCHl B KAauyeCTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI JUIsl (POPMHUPOBAHUS TMIOTE3BI IO MPOBEPKE MPAaBHILHOCTU
BBICKA3bIBAEMBIX CY>KJICHHIA;

BJIAJIETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUSA U TPOBEIACHUS
YYEHHUYECKUX AKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHUSI HAOMIOJaTh 332 XOIAOM
Ipolecca, CaMOCTOATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIupoBaTh
00001IEHHS U BBIBOJbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB HUCCIIEIOBAHNUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOJETAHHOU padoTe;

npuoOpeTaTh OMNbIT YYEHHMYECKOW HCCIEOBATENbCKOM UM MPOEKTHOU
NEeSTeIbHOCTH, MPOSABIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
IIOMCKY METOJOB pEHICHUs MPAaKTHYECKUX 3aJad, NPUMEHEHUIO Ppa3IMYHbIX
METO/I0B ITO3HAHMUS.

3) pa6oTa ¢ mHpopmMaHeii:

OPHECHTUPOBATHCS B PA3IMYHBIX KMCTOYHUKAX wuHMopMaruu (HAyIHO-
NOMyJIsIpHAsE JIUTepaTypa XHMHUYECKOrO COJEp)KaHMs, CIPaBOYHbIE MOCOOus,
pecypcbl MHTepHeTa), aHATU3UpOBaTh MH()OPMAIIMIO PA3TUYHBIX BHUIOB U (GOpM
MPEICTABICHHUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUYNBOCTH;



bopMyIMpOBaTh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJIbI MPU MOUCKE U
orbope wuHbOpPMALIUKM, HEOOXOAWMOW JJIsI BBIMOJHEHHS Y4YEOHBIX 3ajaad
onpenenEHHOro THIIA;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUA WHGOPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHI U Pa3IMYHBIX TOUCKOBBIX CHUCTEM,;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaJbHYI0  (GOpMy  MpEACTABICHUS
uHpopmanmu (cxembl, rpaduKy, THarpaMMbl, TAOJIUIbI, PUCYHKU U IPYTHE);

UCIIONB30BaTh HAYYHBIM S3BIK B KayecTBe CpeACTBa MNpu padoTe ¢
XUMHYCCKOW WH(pOpMaIMeld: NPUMEHATh MeEXNpeaMeTHble ((pu3ndeckue W
MaTeMaTUIeCKHe) 3HAKH U CUMBOJIBI, POpMYIIbl, aO0OpeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKHUE CpEJCTBA
HATJISTHOCTH.

OBjaieHue YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMM .

3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMON TEMbI B XOJI€ AUAIOra U/uiu
JUCKYCCHUH,  BBICKa3biBaThb WA, (OPMYJIUPOBATH CBOU  MPEJIOKECHUS
OTHOCHUTEJILHO BBITOJIHEHUS IPEIJIOKEHHON 3a/1a4H,

BBICTYNATh C MpE3CHTAIMeN pe3yJbTaTOB IO3HABATEIHHOU JESTEIHHOCTH,
MOJTyYE€HHBIX CAMOCTOSITEIBHO HJIM COBMECTHO CO CBEPCTHUKAMH MPH BHITIOJTHECHUH
XUMHYECKOTO IKCIEPUMEHTA, MPAKTUIECKOW pabOoThHI MO HCCICIOBAHUIO CBOWMCTB
M3Y4aeMbIX BEIECTB, pealn3alu y4eOHOro MpoeKkTa U GOopMyIUPOBATH BBHIBOIbI
M0 pe3ysibTaTaM MPOBEACHHBIX HUCCIEIOBAHUN IMyTEM COTJIACOBAHUS IMO3UIIMHN B
X0J1€ 00CYX/IeHUSI 1 0OMEHA MHEHUSIMH.

OBj1ajieHH e YHUBEPCAJbLHBIMH PEryJISSTHBHBIMHU eHCTBUSIMM

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO II03HABATEIHHYIO
NeSTENIbHOCTh, Ompenensist e€ Lenu W 3a7auyd, KOHTPOJIMPOBATH U IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATH TMpEAjiaraéMblii  aJrOpuT™M JACHCTBUN MpuU
BBITIOJTHEHUH YYeOHBIX W UCCIENOBaTeNbCKUX 3a7ad, BbIOMpaTh Haunbosee
3¢ (eKTUBHBIA €MOCOO HMX peleHUs C YYETOM IMOJYYEHUSI HOBBIX 3HAHHUHA O
BEI[ECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHalln3a
U CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3yabTaTbl OCBOCHMSI Kypca «Opranuyeckas XuUMHS»
OTpaXKaroT:

c(hOPMUPOBAHHOCTh  TPEACTABICHHUM O XHUMHYECKOHM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTHUHBI MHpPA, POJIM XHMMHUU B TO3HAHWUU SIBJICHUU



Opupoabl, B  (QOPMUPOBAHUM MBIIUIEHUS W  KYJbTYpbl JIMYHOCTH, €€
(GyHKIHMOHAIBLHOM rpaMOTHOCTH, HEOOXOAUMOM ISl pEIlICHUs MPAKTUYECKUX 3a1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3JI0POBBIO U MPUPOJTHOU
cpene;

BIAJICHUE  CHUCTEMOM  XWUMUYECKMX  3HAaHWHA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TMOHATHUA (XMMHUYECKHH DJIEMEHT, aTOM, OJCKTPOHHAs
000JI0YKa aTOMa, MOJIEKYJIa, BAJIEGHTHOCTD, JIEKTPOOTPUIIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyina (pa3BépHyTas M COKpamEHHas), MOJb, MOJISIpHAS
Macca, MOJISAPHBI 00BEM, YIJIEPOJMHBIN CKeJeT, (DYHKIIMOHAIBHAS TPYIINA,
paauKaj, U30MepHrs, U30MEPhl, TOMOJIOTHUYECKUHN Psil, TOMOJIOTH, YTJIEBOIOPOIBI,
KHCIIOPOJ, U a30TCOJAEpXkAIIie COSAMHEHUs, MOHOMEp, MOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COCTUHCHHUS); TCOPUU M 3aKOHBI (TCOPHSI CTPOCHHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS MacChl BEINECTB);
3aKOHOMEPHOCTH, CHMBOJHMYECKUN S3bIK XWMHH, MHPOBO33PEHUYCCKHUE 3HAHUA,
JeXalue B OCHOBE MOHUMAHUSA MPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJIEHHUS O CBOMCTBAaX, COCTaBE, MOJYUYECHUH U
0€30MacHOM HCIIOJIb30BAHUM Ba)KHEWIITUX OPTraHUYECKUX BEHIECTB B OBITY U
MIPAKTUYECKON ACATEITHPHOCTH YCIIOBEKA,

c(hOpPMHUPOBAHHOCTh YMCHHH BBISBIATh XapaKTEPHBIC TPHU3HAKH TOHSATHH,
yCTaHaBJIMBATh UX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOUIUE TMOHSITHUS MPU
ONKMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUI OPraHUYECKUX COSAMHEHUI,

c(hOpPMHUPOBAHHOCTh YMEHHH HCIIONIh30BaTh XHUMHYECKYI0 CHMBOJIMKY IS
COCTaBJICHUS MOJICKYJIIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMynT OpraHMYECKMX BEIIECTB W YPaBHEHWH XUMUYECKHX PEaKIIHH,
W3rOTaBIMBATH MOJIEIHM MOJIEKYJ OPraHWYECKHUX BEIECTB JJISl WJUTFOCTPAIIMH HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPHUHAJICKHOCTh H3yYCHHBIX
OPraHWYECKHUX BEMIECTB II0 HMX COCTaBy M CTPOCHUIO K OMNPEAcIEHHOMY
kiaaccy/rpymnme coenuHeHuidd  (YIJIEBOJOPOMBI, KHCIOPOA W  a30TCOJCpIKAlue
COCJMHEHUS, BBICOKOMOJICKY/ISIPHBIC COCAMHEHUS), JaBaTh WM Ha3BaHHS I10
cucremaTrueckoir Homenkinatype (IUPAC), a Ttaxke NpUBOAUTH TPUBHAIBHBIC
Ha3BaHHUS OTACIbHBIX OPraHWMYECKHUX BEIICCTB (ITHIICH, MPOIWJICH, aleTHJICH,
STUJICHTJIMKOIb, THICPUH, (EeHoJ, (popManbAeTu, areTalbIeTha, MypaBbUHAS
KHUCIIOTa, YKCYCHAsl KUCIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAS KUCIIOTA, TIIFOK034,
bpyKTO3a, KpaxMal, He/UTI0I03a, TIHIUH);

c(OPMHPOBAHHOCTh YMCHHS OINPENCIATh BHUABI XUMHUYCCKOM CBS3M B
OpPraHMYECKUX COCAMHECHUSX (OAMHAPHBIC U KpaTHBIC);



cOpPMHUPOBAHHOCTh YMEHHUS TMPUMEHSTH TOJOXKEHUS TEOPUU CTPOCHUS
opranuveckux BemiectB A. M. bytiepoBa /st 00bsiCHEHUSI 3aBUCUMOCTHA CBOMCTB
BEII[ECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUsI MACChl BEIIECTB,

chOPMHPOBAHHOCT, ~ YMEHHH  XapaKTepU30BaThb  COCTaB, CTPOCHUE,
bu3nYecKue M XMMHUYECKHE CBOWCTBA THUIWYHBIX MPEACTABUTEICH Pa3TUIHBIX
KJIAaCCOB OPraHMYECKMX BeHIeCTB (MeTaH, 3TaH, ITHJICH, NPOIMWJICH, alleTHJICH,
oyranuen-1,3, metunodyraauen-1,3, GeH30JI, METAaHOJ, ATaHOJ, STUJICHIJIUKOJIb,
rmnepuH, GEHON, aleTanbJeTyul, MypaBbUHAsI W YKCyCHash KHCJIOTHI, TJIIOKO3a,
KpaxMaJl, [eJUTI0I03a, aMUHOYKCYCHAsl KHCIIOTa), HIUTFOCTPHPOBATH TEHETUIECKYIO
CBS3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XWMHUUYECKHX PEaKIil ¢
UCIOJIb30BAHUEM CTPYKTYPHBIX (pOopMyT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepPU30BaTh UCTOUHUKHU YIJIEBOJIOPOTHOTO
Coipbst  (HETh, NPHUPOMHBIA Ta3, Yroyb), CIOCOOBI WX TMepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOIYKTOB IIEpepadOTKH;

chOpPMHUPOBAHHOCT, YMEHHMM TPOBOJUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHeHHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOJYKTA
peakiuu IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO W3 HCXOJHBIX
BEIICCTB MJIU MPOJAYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAaHMM OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJIb3YeMbIX B XUMHH MPU U3YUYCHUH BEIIECTB U
XUMUYECKHX SIBJICHUH (HAOII0ICHHE, N3MEPEHHE, IKCIICPUMEHT, MOICTUPOBAHHE),
WCITOJIP30BAaTh CHUCTEMHBIC XHWMHUYCCKHE 3HAHWA IS TIPUHITHS PCIICHUW B
KOHKPETHBIX JKU3HCHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM,;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIIO/IaTh TIPaBUJIa MOJIb30BAHUS XUMUYECKOM
MOCYJIOM W J1abopaTOpHBIM O00OPYJIOBaHHWEM, a TakKXKe MpaBuia OOpalmieHus ¢
BCII[ECTBAMHM B COOTBETCTBHHM C MHCTPYKIHUSIMH TIO BBITOJIHCHHIO JTaO0OpaTOPHBIX
XUMHUYECKUX OIBITOB,;

c(OPMHUPOBAHHOCTh yMEHUN IUTAHUPOBATH W BBHIMIOJHATH XUMUYECKHIM
SKCHepUMEHT (TIPEBPAICHHS OPTaHWYECKUX BEIIECTB IPU HATPEBAHUH, ITOJTyUCHHUE
STWJIIEHA M W3YYEHHE €ro CBOMCTB, KAueCTBEHHbIC PEAKIUU OPTraHUYeCKHX
BEIICCTB, JCHATypalus OCIKOB IPH HArpeBaHWHM, LBETHBIC PEakiiud OEIKOB) B
COOTBETCTBMM C TMpaBWJIAMH TEXHUKH OE€30MAaCHOCTH MpHU OOpalllEHUHu C
BCIIECTBAMH U JTA0OPATOPHBIM OOOpPYJOBaHUEM, TPEICTABISATh PE3YIbTaThI
XUMUYECKOTO JKCIEpUMEHTa B (opMe 3amucy ypaBHEHUN COOTBETCTBYIOIIUX
peakuii 1 GopMyIMpPOBATH BEIBOABI HA OCHOBE STHUX PE3YyJIbTaTOB,;

c(OPMHPOBAHHOCTh YMEHUW KPHUTHUYCCKH AaHAIM3UPOBATh XHMHYCCKYIO
uHGOpMAIIMIO, TOJy4aeMyl0 M3 pa3HBIX MCTOYHMKOB (CpeIcTBa MAaCCOBOM
uHpopmarmu, MHTepHET 1 ApyruX);



chOpPMHUPOBAHHOCT, ~ YMEHHMH  cOONIOAATh  MpaBUiia  DKOJIOTMYECKH
1€JeCO00Pa3HOTr0 MOBENCHHUsT B OBITY M TPYAOBOM JESATENBHOCTH B IENAX
COXpPAHEHHUSI CBOETO 3/I0POBbS M OKPY>KAIOUIEH MPUPOJHON Cpelbl, OCO3HABATh
ONACHOCTh BO3JCHUCTBUSA HAa >KUBBIE OPraHU3Mbl OINPEACIEHHBIX OPTraHUYECKUX
BellleCTB, MoHuMasi cMbica nokazarens [1JIK, moscHsATh Ha mpumepax CIOCOOBI
YMEHBIIIECHUSI W MPEJOTBPALICHUS HX BPEIHOrO BO3JCHCTBUS HA OPraHU3M
YEJI0BEKA,;

JJIs. O0Y4YaroUMXCs ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI: YMEHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJaX MO3HAHHS BEUIECTB U
XAMHUYECKUX SIBJICHUN;

JUISL CIENbIX M CHA0OBHASIIUX OOYYaIOIIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEHYHYIO cucTeMy oOo3HaueHui JI. bpains mis 3anucu XMMHUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUSI Kypca «OOImas W HeopraHuyeckas
XAMUSI» OTPaXKAKOT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUI. O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XHMHUU B TO3HAHWUU SIBJICHUU
npuponabl, B (OPMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JMYHOCTH, €€
(GYHKIIMOHATBLHON IPaMOTHOCTH, HEOOXOAUMOM JIJIsI pEIICHUS TPAKTUUECKUX 3a/1a4
1 DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHMS K CBOEMY 3JI0POBBIO U IPHUPOJTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKHX  3HAHUW, KOTOpas  BKJIKOYACT:
OCHOBOITOJIAraInye MOHATHS (XMMUYECKUH B3JIEMEHT, aToM, u3orom, S-, p-, d-
AIICKTPOHHBIE OPOWTAIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJSPHBIA O0BEM,
BAJICHTHOCTbB, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBA3b
(koBaseHTHAs1, HOHHAS, METAJUTMYECKast, BOAOPOIHASN), KPHCTAUINYCCKAs PEIMIETKA,
TUNBl XUMHYECKUX  PEAKIMH, PaCTBOP, JJEKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKA JUCCOLMAIMS, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOH PEaKIUuH, XHMHUYECKOE PaBHOBECHE), TEOPHH U 3aKOHBI (TeopHs
AJICKTPOJUTUYECKON AUCCOLMalnM, nepuoandeckuid 3akoH [[. M. Menpaeneesa,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUU
IpH XMMHYECKHUX PEaKIHUAX), 3aKOHOMEPHOCTH, CHMBOJHYECKHH S3BIK XHMHH,
MHPOBO33PEHUYECKNE 3HAHUS, JICKAIIME B OCHOBE IOHMMAHHUS MPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKHX SIBIICHHH, (PAKTOJOTHMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30IMaCHOM MCIOJb30BaHUHM BAKHEUIIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKON JIEATEIIBHOCTH YEJIOBEKA,



c(OpPMHUPOBAHHOCTh YMEHHMU BBISBIATH XapaKTEPHbIC MPU3HAKU TMOHSITHUH,
yCTaHaBJIMBATh UX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIUE TMOHITHUS MpPU
ONKMCAHUHU HEOPTAHUUECKUX BEIECTB U UX MPEBPAILICHUH;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIIONIh30BaTh XUMHYECKYI0 CHMBOJIMKY JIS
coctaBieHus: GOpMysl BEHIECTB W  YpaBHEHUH XHMHUYECKUX  PEaAKIIH,
cucremarnueckyro HomeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTICIBHBIX
HEOPraHMYECKUX BellecTB (yrapHblid ra3, YIJICKUCIBIM Ta3, aMMHaK, raméHas
U3BECTh, HETANIEHAS H3BECTh, TUTHEBAsI CO/IA, TUPUT U JIPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUN OTNPECIISITh BaJICHTHOCTh U CTEIICHb OKUCIICHHUS
XUMUYECKUX DJIIEMEHTOB B COCAMHCHHSIX PA3IMYHOTO COCTAaBa, BUJ XHUMHYECKOU
cBsi3u (KOBaJIeHTHAsl, MOHHAS, META/TNYECKasi, BOJIOPOJIHAS) B COCAMHCHUSIX, THII
KPUCTAUNIMYCCKON PEIIETKH KOHKPETHOTO BelIecTBa (aTOMHAs, MOJICKYJISIpHas,
WOHHAsl, METAJJIMUECKas), XapaKTep Cpe/bl B BOJHBIX PacTBOPAX HEOPraHUYCCKUX
COCINHECHUM,

c(hOpMHPOBAHHOCTh yMEHUMN yCTaHaBJIUBATh MPUHAJICKHOCTh
HCOPraHUYECKHUX BEIIECTB IO HX COCTaBYy K ONpeAeiaEHHOMY Kiaccy/rpyrie
CoeZIMHEHUH (MPOCThIC BEIIECTBA — METAUIBI M HEMETAJIIbl, OKCH/IbI, OCHOBaHM,
KHCJIOTHI, aM(OTEpHBIC TUAPOKCHUJIBI, COJTH);

c(hOpPMHUPOBAHHOCTh YMEHHM PaCKPBHIBATh CMBICI MIEPUOINIECKOTO 3aKoHa /.
W. MenneneeBa u 1eMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONIYIO0, OOBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

cOPMHUPOBAHHOCTh yMEHHUH XapaKTepHU30BaTh DJICKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX »dJieMeHTOB 1-4 mepuomo Ilepuogmdeckoil CcHCTEMBI
xuMudeckux smeMenToB JI. M. MenngeneeBa, WCIONB3ys HOHATHS «S-, P-, d-
AIIEKTPOHHBIE opouTaNM», «IHEPTeTHYECKUE YPOBHI», OOBSCHSTH
3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHYECKUX DJIEMEHTOB U MX COCIMHEHUN
0 nepuoAaM M rpynnam llepuoanueckorn cucTemMbl XUMHUYECKUX 1eMeHToB J[. U.
MeHnneneesa,

c(OPMHPOBAHHOCTh ~ YMEHHH  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX  BEIICCTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPXKIATh CYIIECTBOBAHUE T'E€HETUYECKOW CBS3UM MEXIY HEOPraHUYECKUMU
BEII[ECTBAMH C ITOMOIIBIO YPAaBHECHUH COOTBETCTBYIONINX XUMHUCCKUX PEAKIINHA;

c(OpPMHPOBAHHOCTh YMCHHS KIACCH(DHUIIMPOBATH XUMHUYCCKHUE PEAKIIUU TI0
pa3IMYHBIM TpHU3HAKaM (YUCITy W COCTaBy PEAardpyrOIIUX BEIIECTB, TEIUIOBOMY
abdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHCJICHUS DJIEMEHTOB, O0OpPaTHMOCTU
PCaKIiK, yIacTHIO KaTaIn3aTopa);

c(OpPMHPOBAHHOCTh YMEHHH COCTaBJISATh YPAaBHCHHS PEAKIMA Pa3TUIHBIX
THUIIOB, TOJHBIC U COKPANIEHHBIC YPaBHCHUS PEaKIIMi HOHHOTO OOMEHA, YUUTHIBAS
YCJIOBHSI, IPY KOTOPBIX 3TH PEAKIIUU UIYT 10 KOHIIA,



cOPMHUPOBAHHOCT, YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKIAOLIUE
KAUeCTBEHHBIA COCTaB pa3UYHBIX HEOPraHMYECKHUX BELIECTB, pPACMO3HABATh
OTIBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BELLECTB;

c(OPMUPOBAHHOCTh ~YMEHHH  PAaCKpbIBaTh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMI MOCPECTBOM COCTABJICHUS JEKTPOHHOrO OallaHca
ATUX PEaKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYIECKOMN
peaKIuu OT Pa3INYHbIX (PAaKTOPOB; XapaKTep CMEIICHU XUMHUUYECKOTO PAaBHOBECHSI
B 3aBHCHMOCTH OT BHEIIHero Bo3eicTBus (mpuHiun Jle [laTense);

chOpMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE ITPOLIECCHI,
JeXallue B OCHOBE MPOMBIILJICHHOTO MOJYYeHHUS! CEpHOM KHUCIOTHI, aMMHUaKa, a
TaKkke CHOPMUPOBAHHOCThH MPEACTABICHUN 00 OOIIMX HAyYHBIX MPUHIMUIIAX U
HKOJIOTMYECKUX MPOOIeMaX XUMUYECKOTO IIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JIOJsl BELIECTBAa B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHUYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00BEMA ra3oB MO W3BECTHOMY
KOJMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO U3 YYACTBYIOUIMX B PEeaKUUU
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIIO/IaTh TTPaBUJa MOJIb30BaHUS XUMUYECKOM
MoCyIol U J1abopaTOPHBIM OOOpPYJOBAaHHEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEIIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSMU IO BBIMOJHEHUIO JTA0OOPATOPHBIX
XUMHUYECKUX OIBITOB,;

c(OPMHUPOBAHHOCTh yMEHUN IUTAHUPOBATH W BBHIMIOJHATH XUMUYECKHIM
9KCHEPUMEHT (pa3jioKeHHEe MEPOKCHAa BOJOPOJa B MPUCYTCTBUU KaTallM3aTopa,
ONpENENeHUEe Cpeabl pPacTBOPOB BEHIECTB C IOMOILIBIO YHHUBEPCAIBLHOTO
WHJIMKATOPA, BIUSHHUE PA3IUYHBIX (PaKTOPOB Ha CKOPOCTh XUMHUYECKOW pEaKIIUH,
peakiMy MOHHOTO OOMEHA, KauyeCTBEHHbBIE peaKkIuu Ha cyib(ar-, KapOooHaT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIBHBIX 3374 110
teMam «MeTamuib» U «HemeTamie») B COOTBETCTBHM C MpaBUJIAMH TEXHHKH
0e30MacHOCTH MPHU OOpAIllEHUH ¢ BEUIECTBAMU U JIaDOPATOPHBIM 000PYI0BAHUEM,
NPEACTABISATh PE3YJNbTaThl XHMMHYECKOTO OHKCIIEpUMEHTa B (opMme 3amnucu
YpaBHEHUW COOTBETCTBYIOIMIUX pEaKIuil U (HOpPMyIUpPOBaATh BBIBOJBI Ha OCHOBE
ITUX PE3YJIHTATOB;

c(hOPMHUPOBAHHOCTh YMEHUM KPUTUUYECKH aHAJIMU3UPOBATh XHUMHYECKYIO
UHPOpPMAIIMIO, TIOJIYYaeMyK W3 pa3HbIX MCTOYHUKOB (CpeICcTBa MAacCOBOA
KOMMYHHKAIUH, UHTEpHET U APYTUX);



C()OPMUPOBAHHOCTb ~ YMEHMH  CcOOMIOAATh  MpaBuUjia  HKOJIOTMUYECKU
1enecooOpa3Horo MOBEACHHUS B OBITY M TPYIAOBOM JEATEIBHOCTH B LEJIAX
COXpaHEHUsI CBOEr0 3J0POBbS U OKPYXKAIOIIEW NPUPOJHON Cpeabl, OCO3HABaTh
ONACHOCTb BO3/JICHCTBUS HA )KUBBIE OPraHU3MBbI ONPEIEIIEHHBIX BELIECTB, IOHUMAs
cmbicn mokaszarens [IJIK, moscHATe Ha mpumepax CHOCOObl YMEHBIICHHUS U
IIPENOTBPALICHUS UX BPEIHOTO BO3JICHCTBHS HA OPTaHN3M YEJIOBEKA;

JUIsl 00y4arouMxcs ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMHU 3JJ0POBBSI. YMEHHE
IPUMEHATh 3HAHHMS OO0 OCHOBHBIX JOCTYIIHBIX METOJAaX IO3HAaHUS BEIIECTB WU
XUMHYECKHUX SBJICHUH;

JUIS CIETIBIX M CJIa0OBHAAIIMX OOYYaIOUIUXCA: YMEHHE HCIIONIb30BaTh
penbedHO-ToueuHyt0 cucteMy obo3HaueHui JI. bpaiins g 3anucu XUMHUYECKUX

dhopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIIACC

KosnyecTBO yacos JIeKTPOHHBbIE
HaumeHoBaHHe pa3iesioB H TeM (umdposbie)
Ne i/ Konrposbnesie IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBare/ibHbIE
padoThI padoTsbI pecypesI
Pa3nen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOi XHMHUH
[Ipenmet oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSTUHEHUI A. 3
M. bytneposa
Hroro mo pazneny 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIE YTI€BOIOPOABI — ATKAHbI 2
59 HenpenenpHble yriaeBoJOPOIbI: allKEeHBI, 5 1
aJKaJMeHbI, aTKUHbI
2.3 ApomaTH4ecKue yrieBoJ0pOabI 2
54 [IpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Pa3nen 3. Kuciopoacoaep:kaiiue opraHu4ecKue coeTHHeHn st
3.1 Crnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCITTOTHI. 7 1
Crnoxxnble 2(UpPHI
3.3 VrneBoasl 3 1




Hroro no pazneny

Pa3nen 4. A3oTconeprkainye opraHudeckue coeTHHeHUs

13

4.1 AmuHbl. AMUHOKHUCIIOTHI. benku 3
Hroro no pazneny 3
Pa3nes 5. BeicokoMoJIeKyJIsSIpHbIE COeANHEHUSI

5.1 [Tnactmaccel. Kayuyku. BonokHa 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KosnyecTBO yacos JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbIe
Ne ni/n P Kontpoabubie IIpakTHueckune (unbp )
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3jnen 1. TeopeTnueckue 0CHOBBI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aK0H
11 u Ilepuonnueckas cucteMa XUMHUYECKUX 6
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroobpasue 8
' BEIIECTB
1.3 XHUMHYECKUE PEAKIIUN 12 1 1
Hroro mo pazueny 26
Pazgen 2. Heopranuyeckasi Xumust
2.1 Mertanis 12 1
2.2 Hewmeramnsl 18 1
53 CBs13b HEOPTAHMYECKUX H OPTraHUICCKHIX 4
' BEILIECTB
Hroro no pazneny 34
Pa3nen 3. Xumus u Ku3Hb
3.1 XuMusi ¥ KU3Hb 8
Hroro o pazneny 8
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIIACC
KoJsun4yecTBo 4yacoB JJIeKTPOHHBbIE
Ne ara udposbie
n/n Tewa ypoka Bcero Kontpoaensie  HpakTiieckue fl[?»y'—IEHl/lﬂ :)Iﬁl?al;OBaTenbﬂble
padoThI padoTsbI pecypenI
1 [Ipenmet oprannyecko XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopus ctpoeHnss OpraHM4eCKUX
2 coenquHenunit A. M. bytieposa, eé 1
OCHOBHBIE ITOJIOKECHHUS
[IpencraBnenue o Ki1accuPpuKauu
3 opraHnyeckux Bemiects. Homenkiarypa 1
(cucTemaTnyeckas) U TPUBUATIbHBIC
Ha3BaHMs OPraHUYECKUX BELIECTB
4 AJIKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTMYECKUHN Psifi
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENH aJTKaHOB
6 AJIKEHBI. COCTaB U CTPOECHHUE, CBOMCTBA 1
5 OTHIIEH U IPOINHJIEH — MPOCTENIINE 1
MIPEICTaBUTENH aJIKEHOB
3 [Tpaktuyeckas pabora Ne 1. «[Tomyuenue 1 1
ITHJIEHA U U3yYEHHUE €TO CBONCTB»
Anxanuensl. byramuen-1,3 u
9 MeTunoyraauen-1,3. [lonyuenue 1

CUHTETUYECKOIO KaydyKa U PEe3UHBI




AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHH,

10 TOMOJIOTUYECKHH psll. ATIETHIICH —
MPOCTEUILIUN MPEACTAaBUTEIIb ATKUHOB

11 Brluncienus no ypaBHEHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIyOJI. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas cBs3b YIJI€BOJIOPOJIOB,
NPUHAAISKAMINUX K PAa3JIMUHBIM Kilaccam
[IpupoaHble HCTOYHUKH YTIEBOIOPOOB:

14 MIPUPOIHBIN ra3 U MOMyTHBIE He(TAHBIC
ras3sl, He)Th ¥ MMPOIYKTHI €€ mepepaboTKu
[TpupogHBIE HCTOUYHUKH YTIIEBOAOPOIOB:

15 MIPUPOJIHBII a3 U NOMyTHbIE HEPTSIHBIE
ra3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pazaeny
«YTIeBOAOPOABI»

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI 1 3TaHoJI. BoopoaHast cBsi3b

18 MHoroatoMHbl€ CIUPTHI: ATUIICHTIIMKOJIb U
TIIALIEPUH

19 @DeHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE
U XMMHYECKNE CBOMCTBA, IPUMEHEHNE

20 Anbaeruabl: GopMaiIbAeTua U
arneragpIerua. AneTox

21 OnHOOCHOBHBIE IIpE/ieNIbHbIE KApOOHOBBIE
KHCIIOTBI: MypaBbUHAs U YKCYCHAasI

22 [Tpaktuyeckas pabora Ne 2. «CBoiicTBa




pacTBOpa YKCyCHOM KHUCIIOTBI»

CTeapI/IHOBaﬂ " OJICMHOBAasA KHCJIOTHhI, KaK

23 MPECTaBUTENN BBICIINX KapOOHOBBIX
KHCIIOT

24 MpbL1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCIIOT, UX MOIolIee IeHCTBUE
CrnosxHbIe 3(DUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KHCIIOT. [ MIPOIIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THAPOIN3, IPUMEHEHUE,
OMOJIOTHYECKast POJIb KHUPOB
VYrneBoabl: cocTas, Kiaccuduxanus.

27 Bakneiime npencTaBUTENN: IIIIOK03a,
¢bpykTo3a, caxaposa

28 Kpaxman u nemirono3a kak mpupoHbie
MOJIUMEPBI
Kontposnbnas paboTa mo pazaery

29 «Kwucnopoacoaepxaiine opraHudecKue
COCMHEHUS»

30 AMWHBI: METUJIAMUH U aHUJTUH
AMMHOKHUCIIOTHI KaK aM(OTEepHBIE

31 OpraHUYEeCKUE COCAUHEHUS, UX
Ouonorudeckoe 3HadeHue. [lentuab

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COCTMHCHHS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METOIBI CHHTE3A




HJ'IaCTMaCCH, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.

OBILEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3J1EMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIys aTOMOB

Ilepnonnueckuit 3akoH u [lepnoanueckas
CUCTEMA XMMHUYECKUX ieMeHTOB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOEHUS aTOMOB

Koan4yecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jlara
HU3ydeHust

JIeKTPOHHBbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMUYECKHX JIEMCHTOB U X COCOUHECHUM I10
rpyIImaM U nepuojiam. 3HaueHue
MIEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX deMeHTOB .M. MeHaeneeBa B
Pa3BUTUU HAYKHU

Crtpoenue BemiecTBa. XUMHUYECKasl CBSI3b, €€

BHU/Ibl, MEXaHU3MBbI O6pa30BaHI/I${
KOBaJICHTHOM CBS3H. BO,[[OpO)IHaH CBA3b

BaneHTHOCTB. DNEKTPOOTPUIIATETLHOCTD.
Crenenn okuciieHnsa. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIISIPHOTO
CTPOECHUS

Iloustue o AUCTICPCHBIX CUCTEMAX.
WctunHnie u KOJUIOWAHBIE PaCTBOPLI.
MaccoBas 107151 BEIIeCTBa B pacTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYeCKUX coeMHeHni. I eHeTnueckast
CBSI3b HEOPTaHUYECKUX BEIIECTB, Pa3INIHBIX
KJIacCOB

Knaccudukanus XuMU4ecKnuX peaxiyii B
HEOPraHUYECKON U OPraHUYECKON XUMUH.
3aKOH COXpaHEHMS MACChI BEILECTB; 3aKOH
COXPAHEHHUs U NPEBPALICHUS SHEPTUU NIPU
XMMHYECKHUX PEAKLUAX

Ckopoctb peakiuu. OOpaTuMble peakiuy.
XHUMHUYECKOE PABHOBECHE

10

11

12

13

[Ipaktuueckas pabora Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIum»

Dnektponutnueckas auccounanus. [lonstue
o BojopoaHoM Tokasatene (pH) pactopa.
Peaknuu nonHoro oomena. ['maponus
OpPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE
peaxiuu. [TonsiTie 06 snekTponuse
pacIuIaBoB ¥ pacTBOPOB COJIEN

KontponbHas padota no pasaeny
«TeopeTndyecknue OCHOBBI XHMHU»

14

Mertaiuel, ux noyoxenue B [leprnoanueckoi
CHUCTEME XUMHUYECKUX AnemMeHToB /. U.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue hu3ndecKkre CBONCTBa
MECTaJIJIOB




15

CrinaBel METaIOB. DJIEKTPOXUMUYECKUI PsJT
HanpsHKeHUH MeTasloB

16

17

18

XHUMHYECKHE CBOMCTBA BaKHECHIITNX
METaJUIOB (HATPUH, KaJluii, KaJabIIUi, MarHHi,
QIIOMUHUI) U UX COCAMHCHUI

XUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COCTUHEHUN

XUMUUECKUE CBOMCTBA [IUHKA, XKEJIe3a U UX
COCIMHEHUN

19

[Ipaktuyeckast pabora Ne 2. "Pemenune
AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«Meramisl»"

20

21

22

Hewmeramibl, X mojiokeHue B
[Tepuonnueckoit cucreMe XUMUYECKUX
anemenToB JI. . Menjeneesa u
O0COOEHHOCTH CTPOEHHUSI aTOMOB

dusznyeckue CBOMCTBA HEMETAJLIIOB.
AJIOTpOITHS HEMETAIJIOB (Ha mpuMepe
KHCJI0pO/a, cepsl, pocdopa u yrieposa)
XUMHUYECKHUE CBOICTBA TAJIOTEHOB, CEPBI U UX
COE€IUHEHUI

23

XuMuyeckue cBoMCTBa a3oTa, pocodpa u nx
COCTUHEHUN

24

25

XUMHUYECKHE CBOMCTBA YIJIEPOa, KPEMHUS U
UX COSTMHEHNH

[IprMeHeHne BaXXHENUIIUX HEMETAJUIOB U UX
COEeIMHEHUN




26

O0o001IeHrEe U CHCTEMATH3aLIMs 3HAHUH 110
TeMe «HeMeTamer». Beraucienus mo
YpaBHEHUSIM XUMHUYECKUX PEAKIINH U
TEPMOXHUMHYECKUE PACUETHI

27

[Tpaktudeckas padora Ne 3. «Pemenue
SKCIIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"Hemetasi''»

28

29

Kontposnbnas padota no reMam «MeTauibi»
u «Hemeramib»

HeopFaHI/I‘leCKI/IC H OPTraHUYCCKHEC KHUCIIOTHI.
HeopFaHI/I‘leCKI/IC H OPTraHUYCCKHEC OCHOBAHUA

30

AmdoTepHbIe HEOPTaHUIECKUE U
OpraHu4ecKue coeauHeHus. I enernueckas
CBSA3b HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

31

Ponb xuMuu B o0ecIieueHH dKOJIOTHUIECKOH,
SHEPTEeTUYECKON U MUIEBON OE30MTaCHOCTH,
Pa3BUTUU MEIUIUHBI

32

33

[IpencraBienus: 06 0OMMX HAYUHBIX
MPUHITUTIAX TPOMBIIIIEHHOTO MOJTYYSHUS
BaXXHEUIITNX BEIIECTB

Yenosek B MHUPEC BCIICCTB U MATCPUATIOB

34

XuMHA 1 300POBBEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

» Xumus / Epemun B.B., Ky3pmenko H.E., Tepenun B.U., Ipo3noB A.A., Jlynun
B.B.; nox penakuueit Jlynuna B.B., O0OmecTBo ¢ orpaHM4eHHON
OTBETCTBEHHOCTBIO «/[PODA»; AkumonepHoe o0ectBo «31aTenbcTBO
«IIpocserienne»

Hunaktudyeckuii matepuan no xumuu 10-11 kimace

METOAUYECKHUE MATEPUAJIbBI 1JIAA YYUUTEJIA

3amgaunuk mo xunmun 10-11 xiracc

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
UHTEPHET
https://file.11klasov.net/826-zadachnik-po-himii-10-klass-kuznecova-nv-levkin-

an.html
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