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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpelHero ooimiero o0Opa3oBaHMs
pa3zpabotana Ha ocHoBe DenepambHOro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaepainuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbeneparbHON 00pa30BaTEIBPHOW MPOTPAMMBI CPETHETO OO0IMero o0pa3oBaHUs
(®OIT  COO), npencrapineHHbix B DefepalibHOM  rOCYJAPCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeameTa «XUMHs» B 00pa3oBaTelbHBIX opraHusanusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNbHbIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoii
Oenepanuun Ha niepuo 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel crpareruy 00y4eHus, BOCOIUTAHUSL U Pa3BUTUS O0y4arOIuXcsl CpeACcTBaMuU
yueOHoro npeamera «Xumusi» aiig 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIA
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
COJEpKaHUs, Pe3ylbTaToB OOyYeHUs W TpeOOBaHM K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMHYECKOe oOpa3oBaHue, NOJTy4aeMoe BBIITYCKHUKaMU
o011e00pa3oBaTeIbHON  OpraHU3aluy, SBISIETCS HEOTHEMIIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CHYKUT 3aBepUIAIONIMM 3TallOM peaju3allud  Ha
COOTBETCTBYIOLLIEM €My ©0a30BOM YPOBHE KIIIOYEBBIX IEHHOCTEH, HPHUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB PHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYphI
YeJl0OBeKa, a TakKKe SKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO WM TPUPOAHOM cpeme. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyyJaromuxcsi Ha YpOBHE CPEIHEro OO0IIero o0pa3oBaHusl CpeICTBAMU Y4e€OHOTO
npeaMeTra «XUMHUS», COJIEp)KaHUE M TMOCTPOCHHE KOTOPOTO OIpPEAENICHbl B
nporpaMMme 1O XUMHUU € Y4ETOM cChenuduKd HAyKM XUMUU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUATBHOW JKU3HH OOIIECTBA, a TaKkKe C y4EéTOM
o0mMX 1eneidl W MPHUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AINK, B CO3/JaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B ((POPMHUPOBAHUE PAITMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (OpMHUPYETCS] B XMMHUU HAa OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aMMOJNEUCTBYS C APYTMMH €CTECTBEHHBIMM HayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOIUMBIM YCIOBHEM YCIICIIHOTO
TpyJa W >KM3HH KaXJI0ro wieHa oOmectBa. COBpeMEHHass XMMHs Kak Hayka
CO3MJATENIbHAs, KAaK HayKa BBICOKMX TEXHOJOTHMH HallpaBJIeHA Ha peLIeHue
III00ANBHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHS UEIOBEUECTBA — CHIPHEBOIA,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTBercTBHM C OOIMMMU IEJISIMU W TMPUHIUIIAMUA CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIH YPOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcsi, HEOOXOJUMYI0 UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OpPUEHTHPOB, YCIEIIHOTO BKIIYEHUS B JKU3Hb COLIMYMa, MPOJOJKCHUS
o0pa30BaHMsl B Pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTraBnsomUMHA  nipeAMeTa «XUMHs»  SBISAIOTCS  0a30Bble  KypChl —
«Opranudeckas xumus» U «OOmas u HeopraHudeckass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHUsI KOTOPBIX SBJISIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HAHHWM MO HEOPraHWYECKOW XMMUU (C BKIIOUEHHUEM 3HAHUU U3 O0IIeH XUMHUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBI 3HAHUW IPU HU3YYCHUH
npeaMeTra OO€eCleYuBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrtpykTypa coaepkaHus KypcoB — «Opranuyeckas xumusi» U «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TOJXO0Ja K U3Y4YeHHI0 YydyeOHOro wMarepuaia M oOyCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENeTEHHBIX
TEOPETUYECKUX YPOBHsSX. Tak, B Kypce OpPraHMYECKOM XHMHUU BELIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCNMHEHNN, a TaKXEe Ha YPOBHE CTEPEOXUMHUYECKMX M  DJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHUH BemiecTB. CBeneHUs 00 H3yd4aeMblX B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIEBOAOPOJOB JO CIOXKHBIX OMOJIOTUYECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHndeckod XUMHM IIOJyYarOT pa3BUTHE
chOpMHpPOBaHHBIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa30BaHUs MEPBOHAYAIHHBIC
MPEICTABICHUS] O XUMUYECKOM CBSA3M, KIacCCU(PUKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMHUUYECKON PEAKLIUH.

[Ton HOBBIM yriaoM 3peHUss B TMpeaMmeTe «XUMHs» 0a30BOr0 YPOBHS
paccMaTpuBaeTCsl HM3YYEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOPETUUECKH MaTepual M (AKTOJIOTHMUYECKHE CBEICHHS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B dacTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMUSD» 00ydarouuMcsl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOAMYECKOTO 3aKOHA C OOIIETEOPETHUECKUX M METOJOJIOIMYECKUX MO3UIUM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o06o011aromIel 10 0OBACHSIONICH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W MPUMEHEHUM, a4 TAKKE O XMUMHUYECKHX PEAKUMSIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX MpOTeKaHus jonoyiHgercs B Kypcax 10 um 11 kimaccoB
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYPOJIOTUYECKUA U MPUKIAJTHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHMMAaHHWIO B3aUMOCBSI3M XUMHUHU C
JPYTUMHU HayKamH, PacKpbIBalOT €€ poJib B MO3HABATEIBHOM W MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKa, CHOCOOCTBYIOT BOCIUTAHHIO YBAXXEHHUSI K IIPOIIECCY
TBOpUYECTBA B OOJACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XMMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCSA B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npoOsemMax, CBSI3aHHBIX C XMMHEW, KPUTUYECKU OCMBICIHMBATh MHGOPMAIUIO U
NPUMEHSThL €€ JUIsi TIONOJIHCHWS 3HAHUM, pEINICHUS WHTEIUICKTYalbHBIX U
AKCTIIEPUMEHTAIIbHBIX MCCIEA0BATEIbCKUX 3a7ad. B 11e10M copepkanue yueOHOro
npeaMera «XHUMHUS» ~ JAHHOTO  YPOBHS ~ HM3YyYEHUSI OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOydYarOMIMXCI MHPOBO33PEHUYECKONW OCHOBBI JUIsl TTOHUMAHMS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYeCcKOro MHpa, OOYCJIOBJICHHOCTh CBOWMCTB BEIIECTB HX COCTABOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOIHBIX SIBJICHUWA MMYTEM OSKCIEPUMEHTa U
pelieHus TMPOTHUBOPEYUN MEXJIy HOBBIMU (akTaMu ¢ TEOPETUYECKUMHU
MPEANOCHUIKAMHU, OCO3HAHNE POJIM XUMUU B PEIICHUU YKOJIOTUUECKHUX MpoOieM, a
TaKke mpo0eM cOepekeHUs YHEPreTUUECKUX PECYPCOB, ChIPbS, CO3IaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmnmane pemeHus 3agady  BOCHHUTAHUS, Pa3BUTUA M COLMAIM3ALNU
OOy4JaromMXcss TPUHATHIE MPOTPaMMON IO XHUMHUU TOJXOJbI K OIPEACICHUIO
CONlepKaHUs M TIOCTPOCHHUSA TIpPeAMETa TMpeayCMaTpuBalOT (popMupoBaHHe
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUN, UMEKOIIHUX 0a30BO€ 3HAayYEHUE MJIs
pPa3IMUHBIX BHUJAOB JEATCIIBHOCTH: pELIeHUs MpooOsieM, IOWCKa, aHalIu3a W
00paboTku nHGOpMAINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTUIECKOM
U HCCIEN0BATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEC Ba)XXKHOE€ MECTO B IMMO3HAHUU
XUMUHU.

B mpakTuke mnpenogaBaHus XMMHHM KakK Ha YPOBHE OCHOBHOIO OOIIETro
oOpa3oBaHus, TaK U HA YPOBHE CPEIHETO 0OIIEro 00pa3oBaHUs, MPH OINPEACICHUN
COJIEpKATEJIbHOW XapaKTEepUCTUKHU 1IeJIeM HM3y4YeHUs MpeaMEeTa HampaBiIeHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAMIIMOHHO TpHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOM
JIEATEIIBHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOM MOAXOJ K ONPEACICHHUIO LIEJIEH W3y4YEeHUs
peaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMs TJABHBIMHU LEISIMU H3Y4YEHUs MpeaAMETa
«Xumus» Ha 6azoBoM ypoBHe (10 —11 ki1.) sBIsSIOTCS:

e (QopMupoBaHuE CHCTEMbl XMMHUYECKMX 3HAaHMWA Kak BaKHeWIeH
COCTABJISIIOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa, B OCHOBE KOTOPOU
JeXaT KIII0YeBbIe TMOHATHSA, (PyHIAMEHTAIbHBIE 3aKOHBI U TCOPHUH XHUMHH,
OCBOGHHUE SI3bIKa HAyKH, YCBOGHHE M TMOHUMAaHHE CYIIHOCTH JOCTYIHBIX
00001IEHNIT MHUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMJICHHE C HUCTOpUEH
UX Pa3BUTHUS U CTAHOBIICHUS,

e (opMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEUIECTB W XUMHUYECKHX peaKUuid, HEOOXOIUMBIX [JIsl MPHOOpETEeHUs
YMEHHH OpPUEHTUPOBATHCS B MHPE BEIIECTB M XUMHYECKHX SBICHHI,
UMEIOIINX MECTO B IIPUPOJIE, B IPAKTUUECKOM U MOBCEAHEBHOM KU3HH;

e pa3BUTHE YMEHUU U CIIOCOOOB JEATEILHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XMMHYECKOTO 3KCIIEpUMEHTa, COOJIIOJIEHUEM  MPaBUI
0e301acHOro o0panieHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTum, copeprkaTenbHas XapaKTepUCTHKA IeNiel U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CUCTEME CpeHEro oduiero oopasoBanus. CeronHs B
NpENoAaBaHUM XUMUU B OOJbIIEH CTENeHH OTAAETCA  MPEANOYTCHHE
NPAKTHUYECKONH KOMIIOHEHTE COJIep)KaHusl OOydYeHUs, OpPHUEHTHUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTENbHOW OpPraHU3aliy, BJIaJCIOIIET0 HE
HAa0OpOM 3HAHUU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOco0aMu U
YMEHMSIMU aKTUBHOTO IOJIyYE€HHUS 3HAHUI W NMPUMEHEHUS WX B peajbHON >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBi3u ¢ 3TUM Tpu W3YYCHHH TMpeAMeTa «XUMHUS» TOMHUHHPYIOIIEEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKUE LENH U 334, KaK:

ajanTtanusi 0Oy4arolMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY HPHUHATHUIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CHTYAIlHsIX, CBS3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHEM;

dopMupoBaHue y OOyyaromMxcs KJIIOYEBBIX  HABBHIKOB  (KJIFOUEBBIX
KOMIIETCHIIN), WMEIONINX YHUBEPCAIbHOE 3HAYCHHWE ISl Pa3lIUYHBIX BUIOB
NeATEIbHOCTH: PElIeHus MpoOJieM, MOUCcKa, aHalu3a U 00pabOTKKM MH(POpPMALINH,
HEOOXOJUMBIX I TPUOOPETEHUS OIBITa JEATEIBHOCTH, KOTOpas 3aHUMaeT
BaXHO€ MECTO B T[IO3HAHWM XHMHHM, a TaKXe s OLEHKH C TO3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB M XUMHUYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH 00YYarOIIMXCS: CIOCOOHOCTH CAaMOCTOSTEILHO IPHOOPETaTh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUM C JKMU3HEHHBIMHU MTOTPEOHOCTSIMU, UCIIOJIB30BATh
COBpEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTHUU JIJIsl TIOMCKA M aHajau3a y4eOHOU |
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KaAHMS;

(GhopMHpOBaHNE U PA3BUTHE Y 00YYAIONIUXCS aCCOIMATHBHOTO U JIOTHYECKOTO
MBIILICHUS, HA0IIOAaTeIbBHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHWU W TIPOBEICHUN XHUMHYECKOTO
DKCIIEPUMEHTA;

BOCIIUTAHWE Yy OOydYarommxcs YOCKIEHHOCTH B T'YMaHHUCTHYCCKOMN
HAIIPaBJICHHOCTH XHMHH, €€ BaXHOW pPOJM B PEIICHHH TJI00AIBHBIX IMPOOIeM
paIlMOHAIBHOTO MPUPOJIONOJIL30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUS] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUSI K TPHUPOJC W CBOEMY 3I0pPOBHIO, a Tak)Ke IPHUOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOJYYCHHBIX 3HAHMHM JUISI TPUHATHS TPAMOTHBIX PEIICHUH B
CUTYaIIHMsIX, CBI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSIMH.

B ydyeOHOM mjaHe cpemHero ooOuiero oOpa3oBaHHs MNPEeaAMET «XUMUS»
0a30BOTO YPOBHS BXOJUT B COCTaB IpeaMeTHON obOnacTu «EcTecTBEeHHO-HAayYHBIC
IPEIMETHIY.

OO11ee YnCcI0 YacoB, OTBEAEHHBIX VISl U3YUYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obmiero oopaszoBaHus, cocrabisgeT 68 dacoB: B 10 kiacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COAEPKXAHUE OBYYEHUSA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckre 0CHOBbI OPraHMYeCKOM XUMMHU

[IpenMeT opraHMYEeCcKON XMMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenunenuii A. M. bytiepoBa, e€ ocHOBHBIE 1OJ0KeHUs. CTPYKTYpHBIE (POPMYJIIbI
OpPraHWYECKUX BelecTB. lomonorusa, wu3omMepus. XUMUYECKas CBiI3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[TpencraBienue o kiaccU(puUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TpPUBHAJIbHBIE Ha3BaHMS
BAKHEHUIINX IPEICTABUTEICH KIIACCOB OPIaHUYECKHUX BEILIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB M HMX IPEBpALICHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, MOJICIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJECHUE WU
ONMCaHUE AEMOHCTPALMOHHBIX OIIBITOB I10 IPEBPALLECHUIO OPTaHUYECKUX BEILECTB
IIpU HarpeBaHuM (IUJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHU psAa. MeTaH W 3TaH —
OpocTeilliie NPEACTaBUTENN aJKaHOB: (PU3WYECKUE W XHMUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHMs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHNE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIEH U IMPONUIEH —
OpocTeiiline NpPEeACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATALUU, OKHUCICHUA U
MOJINMEPHU3ALINH ), TOTyYEeHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOytanueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKUE CBOMCTBa (peakuusi nojaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUN psifl. AlleTUiIeH
— TMPOCTEHIIMIA TpPeICTaBUTENb AJIKHUHOB: COCTaB, CTpOE€HHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINUH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apensl. benzoin: cocra, crpoeHue, (u3NUECKUE M XUMHYECKHE CBOICTBa
(peakiuu raJoreHMpOBaHHUSI U HUTPOBAHUSA), MTOJIYUEHUE U MPUMEHEHHE. T0ayon:
cocmae, cmpoeHue,  uauueckue U  XUMUecKue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsL U HUMPOBAHUs), NOJVYeHUue U npumeHeHue. TOKCHUHOCTD



apeHoB. ['eHeTMYeckass CBsSI3b MEXIYy YIVIEBOJOPOJAAMH, NPHHAMIEKAIIMMHU K
Pa3INYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIia€BOAOPOAOB. [IpHpomHbIi ra3 W IONMyTHBIE
HedTsaHbie Ta3bl. Hedth m e€ mpoucxoxnenue. Crnocodbl mepepaboTku HedTu:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTAIMTUYECKHil), mnuposu3. [IpomykTbl
nepepaboTkyu He(TH, UX MPUMEHEHHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMmeHHBbIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BEIIECTB M WX IPEBPALLCHHIA:
O3HAaKOMJIEHWE C oOpa3llaMH IUIACTMACC, KaydyyKOB W PE3HUHBI, KOJUIEKINN
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOr€HONPOU3BOIHBIX, MTPOBEICHUE MPAKTUUYECKON PabOThl: MOITYYEHHE ITUIICHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnrle 3amaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, oOBEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTA PEAKIMHU 10 U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kuciiopoacoaep:kamue oprann4eckue coeJMHEeHUs!

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON W 3TAaHOJ: CTPOECHUE,
¢uznyeckue U XHMMUYECKHME CBOMCTBA (PEaKIUM C aKTHUBHBIMU MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpEHHE), MNpUMEHEHHE. BoaopoaHble CBsI3U MeEXAy
MOJIEKYJIAaMH CITIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroatoMHble  COUPTBHL. OJTWIEHTJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO  IIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoseka. [[puMenenne rauueprsa U 3TUIEHTIIMKOJIS.

deHo: CTPOCHHE MOJICKYbl, (PU3MYECKUE UM XHUMHUYECKHE CBOMCTBA.
TokcuunocTh penona. [lpumenenue denona.

Anpnerunpl U kemoHvl.  DopMalbIeruj, aleTalbIErui: CTPOCHHE,
duznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS U BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEaKIMH), OJyUYeHHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KMCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIysl 3Tepru(pUKaluu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEICTABUTENN BBICHIMX KapOOHOBBIX
KHUCIJIOT. Mblj1a Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

CnoxxHble 3(QUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KUCIOT. [uuponus
cioxHBIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenne xupoB. buonorndeckas

POJIb JKUPOB.



YrneBompl:  cocTaB, KjaccuuUKanuUs ~ yriaeBoAoB  (MOHO-, JH- W
noyiucaxapubl). ['oko3a — MpocTelimii MOHOCaxapua: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbI, (U3NYECKUEe U XHMHUYECKHE CBOMCTBA (B3aMMOJCWCTBHE C
ruapokcuaom Meau(Il), okucnenne ammmuadHbiM pacTBOopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bI), HAXOXJIECHHWE B MPHUPOJE, MPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnono3a Kak nNpupojHbie noiumepbl. CTpoeHue Kpaxmala u
Heuoo3bl. PU3NYECKWEe W XHMHYECKHE CBOMCTBAa Kpaxmaia (THApPOJIH3,
KAuECTBEHHAsI PEAKIIUS C HOJOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIEeCTB W HUX MpEeBpaIleHUIl:
MpOBE/ICHHE, HAOJIOJICHUE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KAaUE€CTBEHHBbIE PEAKLUU OJHOATOMHBIX CIHMPTOB (OKUCIEHHME 3TaHOJa
okcusioM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJEHCTBHE TJIMIIEpUHA C
ruapokcuom meau(ll)), anpaeruoB (OKMCIEHUE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmemu(ll), B3laumopeicTBHE Kpaxmalia € HOJOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnrle 3amaun.

Boluncnenuss 1Mo YpaBHEHHIO XHMMHUYECKOW peakuuu (maccel, 00BEMA,
KOJIMYECTBA MCXOJHOI0O BEIIECTBA WMJIM IMPOJIYKTA PEAKIUHU 10 U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoaeprkamue OpraHuuecKue COeIMHEHNS.

AMMHOKHCIIOTHI KaK aM(pOTEpHbIE OpraHUYecKhe coeAuHeHus. duznueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumabl.

benkn kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHnas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMHU Ha OEJIKU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M WX IPEBPALLCHUIA:
HAOJII0/IEHUE U ONKMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: J€HAaTypanus OEIKOB MpU
HarpeBaHUM, IIBETHBIC PEAKIINH OCITKOB.

BbicokoMouieKyJIsipHbIe COeIMHEHU S

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHHM —
MOJIMMEPHU3ALUS U MOJTUKOHIEHCAIUS.

DKCNEepUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB W HUX MpEeBpaIleHUl:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.



Peanuzanust MeXIpEAMETHBIX CBS3€M IPU M3YYEHUH OPraHMYECKON XMMHUH B
10 knacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHSTUWA, TaK W TOHSITUU, SIBIIOIIUXCS CUCTEMHBIMHU JJISI OTIEIIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIEC MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, Kiaccu(ukaius, NepruoIMyHOCTb, HAOII0/IEHNE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

@dusuka: Marepus, DJHEPIHs, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KUPBHI,
(bepMeHTHI).

['eorpadusi: MuHepasnpl, TOpHBIE MOPOJIbI, OJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
pecypceBl.

TexHONOorus: INHUILEBbIE MPOAYKTHI, OCHOBBI PAalUMOHAIBLHOIO IIUTAHWUI,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPEnapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHHU

XuMUYecKuil 3neMeHT. AToM. Sapo aroma, H30TONBL. ODJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIC OpOHUTamH, s-, pP-, d-
aneMeHThl. OCOOEHHOCTH pacrpeesieHus 3JIEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOHPUTYpAIUs AaTOMOB.

[Tepnonnueckuii 3axkoH u [lepronnyeckas cucremMa XUMUYECKHUX JIEMEHTOB
. 1. MenaeneeBa. CBsi3b nepuoanyeckoro 3akona u Ilepuoguyeckoil cucTemsl
xumudeckux sneMmeHToB . M. MeHnaeneeBa ¢ COBpPEMEHHOW TEOPUEU CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
0o0pa3yeMbIX MMH MPOCTHIX M CIOXKHBIX BEIIECTB MO TPyIIaM U MEePUOJaM.
3HaYCHUE NIEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKass CBS3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHAsI HEMOJISIpHAs M TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa30oBaHUsI KOBAJIEHTHOM XHWMHMYECKOW CBA3M (OOMEHHBIM W JOHOPHO-
akuentopHsiil). Bomopoanas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATEIBHOCTb.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJIIDHOTO  CTPOEHHA.  3aKOH
IIOCTOSIHCTBA COCTaBA BEIECTBA. THIIBI KPUCTAIMYECKUX PEIETOK. 3aBUCHUMOCTh
CBOMCTBA BEILECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[loHATHE O AOUCHEPCHBIX cUCTEeMax. VICTHHHBIE W KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10151 BEIECTBA B PACTBOPE.

Knaccudpukanus HEOPTraHUYECKUX COCIMHECHHM. Homenkiatypa
HEOPTraHWYECKUX BEUIECTB. [ eHeTuyeckas CBsI3b HEOPraHWYECKHUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumnyeckass  peaknus. Kiaccupukanus  XUMHUYECKHX — peakiuii B
HEOPraHWYECKOM M OPraHWYeCKOM XMMHUH. 3aKOH COXPAHEHHUs MAacChl BEIECTB,
3aKOH COXPAHEHMSI U IIPEBPALCHUS DHEPTUU IIPU XUMUYECKUX PEAKLIUAX.

CKopoCTh peakuuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakiuu. XUMHYECKOE€ paBHOBecHe. DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xuMHA4ecKkoro paBHoBecus. [Ipunnun Jle [latense.

OnexTponutnyeckas guccouuanus. CuiabHble U ciaalble 35eKkTpoiauTsl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KHCJIas, HEUTpaJIbHAS, LEJI0YHAs.

OKHCIINTENEHO-BOCCTAHOBUTENIBHBIE PEAKIIUU.

OKCIEPUMEHTAIBHBIE METOJbl M3YYEHMsI BEIIECTB M HUX IPEBPALLCHMIA:
nemoHctpauus tadmun «llepuoauueckas cuctema xumudeckux snementos J[. U.
MenneneeBay, U3ydeHHE MOJENEH KPUCTAIUIMUECKUX PEIETOK, HAOIIOACHUE U
ONMKCAaHHUE JEMOHCTPALMOHHBIX U J1a00PaTOPHBIX OMBITOB (Pa3okKEeHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTAJIN3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BELIECTB
C TMOMOUIBI0 YHHMBEPCAIBHOIO HWHIMKATOPA, PEAKIMH HOHHOTO OOMEHa),
POBEJCHUE IPAKTHUECKON paboThl «BiusiHue pa3zianuHbiX (pakTOpoB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

Pacuérnrle 3amaun.

PacuéTtel 1O ypaBHEHUSM XHMMHMYECKUX peakUWid, B TOM YHCIE
TEPMOXUMHUYECKUE DPACYETBI, PACUYETHI C HCIIOJIB30BAHUEM IIOHATUSA «MacCOBasd
JIOJIs BEILLIECTBAY.

Heoprannuyeckass xuMust

Hemerannel. Ilonoxkenne HemetauioB B Ilepuoguwyueckort  cucreme
xuMuueckux sneMeHToB [[. M. MenneneeBa 1 0COOEHHOCTH CTPOCHHUSI aTOMOB.
®du3nyeckre CBONCTBA HEMETAJUIOB. AJUIOTPOINHUS HEMETANIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAaKHEHIIMX HEMETAJUIOB (TajoreHOB, CEPhI, a30Ta,
dbochopa, yrimepoma U KpeMHHs)) M UX  COCIUMHEHUH  (OKCHIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COCIMHEHUU.



Merannel. Ilonoxenne meramnoB B [lepuonnueckon cucreMe XUMHYECKUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS DJEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. OOmme (usudeckue cBoiicTBa mMeTamuioB. CIuiaBbl METaJLIOB.
DNEeKTPOXUMHUUYECKHUH psAJT HAIPSHKEHUI METAIIIIOB.

XHUMUYECKHE CBOMCTBA BAXXHEWIIMX METAUIOB (HATpPUM, Kalauil, KaJbIUH,
MarHui, alfOMUHHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCIUHEHU.

OOume cnocoObl mosyyeHus: MeTauioB. llpuMeHeHne MeTanaoB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHs] BEIIECTB M WX IPEBPALLCHHIA:
U3y4eHUEe KoyuieKuuu «MeTamisl U CIUIaBb», OOpa3lOB HEMETAJUIOB, PEIIECHUE
HKCIEPUMEHTAIbHBIX 3aJa4, HAOJIIOJICHUE U ONMCAHUE JEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOEHCTBHE T'MIPOKCHIA AIIOMHHMS C PacTBOpPAMU
KHCJIOT U IIEJI0YEe, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJLIOB).

Pacuérnrle 3amaun.

Pacu€rbl mMacchl BeliecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIUYECTBY
BEIIECTBa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) NPOAYKTOB PEAKIIMH, €CIU OJHO
13 BELIECTB UMEET IPUMECH.

XuMHuS ¥ )KM3Hb

Ponp xumun B 00ecne4eHUH SKOJIOTMYECKOM, SHEPreTUYeCKOW U MUIIEBOU
0€30MacHOCTH, PAa3BUTUM MeIUUUHBL. [loHATHE O Hay4YHBIX METOAAX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKLUN.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHUUIAX [POMBIIIJIEHHOTO
ITOJTyYEHHUs] BXKHEUIIINX BEILIECTB.

UYenoBek B MHpE BELIECTB M MATEPHUANIOB: BAKHEHIINE CTPOUTEIIBHbBIC
MaTepuaibl, KOHCTPYKIHMOHHBIE MATEpHANIbl, KpAacKu, CTEKJIO, KEpaMHKa,
MaTepuaibl sl JIEKTPOHMKH, HAHOMATEPHUaJbl, OPTaHUYECKUE U MHUHEPAIBbHBIC
yI00peHHUS.

XuMus U 3I0pOBbE YEJIOBEKA: IIPaBUJIA MCIOJIB30BAHMS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOrO MCIIOJIb30BAHMS MPENapaToB OBITOBOM XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHble CBS3H.

Peanuzammsi  MEXNpeaMETHBIX  CBsI3ed TpW  WU3yYeHUH OOmed u
HEOpraHM4ecKkol XuMuM B 11 Kiacce ocylIecTBISIETCS YEpe3 UCIIOJIb30BAHUE KaK
OOLIMX €eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATUNA, SBJISIOIIMUXCS
CUCTEMHBIMM JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHBIM (DakT, rumoresa, 3aKoH,
TEOpus, aHallu3, CHHTE3, KiIaccupuKalusi, MepUOJAUYHOCTb, HAOIIOACHHE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SIBIICHUE.



dusuka: mMaTepus, YHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUI YpPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHO€ COCTOSIHME BEIIECTBA, (PU3HUECKHUE BEIMYMHBI U €IUHUIIBI HX
U3MEPEHHSI, CKOPOCTb.

buonorusi: kinerka, opraHusM, OJKOcHCTeMa, Ouochepa, Makpo- H
MUKPOAJIEMEHTbBI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypcehl.

TexHonorus: XUMHUYeCcKasi MPOMBIILIEHHOCTh, METaJUIyprusi, MIPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHAIOB, CEIbCKOXO3SIMICTBEHHOE MPOU3BOJICTBO, IHILEBAs
MPOMBIIIUICHHOCTh,  (papMalieBTHYECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKHUX IMPEernapaToB, IMPOU3BOJICTBO KOHCTPYKLIMOHHBIX MAaTEpUaloB,
AIIEKTPOHHASI IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDHI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCS TPOTPAMM  CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METamnpeMETHBIM H TpeIMeTHbIM). HaydHO-MeTOomu4eckol OCHOBOW  Jis
pa3paboTKy TMIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHHUS MPOrPaMM CPEIHETO OOIIero
00pa30BaHMsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHUSI TpeaMeTa «XHMHsS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHUE OO0YYAIOUIMMHCS POCCUMCKONW TIpa)KTaHCKOM HIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEICTICHUIO;

HAJIMYUE MOTUBAIIUH K OOYUYEHHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOE€XKIECHUN JTMUYHOCTH Ha OCHOBE
KJIIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaaului 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIMXCsS PYKOBOJCTBOBATHCS B CBOECH
JESITEIbHOCTH I[EHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAaMH, MPHUCYIIUMH IEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
LEJH U CTPOUTH KU3HEHHBIE MJIaHbI.

JIMYHOCTHBIE pPe3yNbTaThl OCBOCHHS MpeaMeTa «XHMHS JOCTHUTAIOTCS B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIBHOW NEATEIHHOCTH B COOTBETCTBHH C
I'YMaHUCTHUYECKUMH, COLIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU
U HJealaMHU POCCHICKOro Tpa)<IaHCKOro OOIIEeCTBAa, MPUHATHIMU B OOIIECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPAa3BUTUSI W HPABCTBEHHOTO CTAHOBJICHHS JUYHOCTH
oOy4Jaronuxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS IMpeaMeTa «XHUMHUS» OTPaKaroT
C(OPMUPOBAHHOCTh ONBITA TO3HABATENBHOM W MPAKTHUYECKOW JAESITeIbHOCTU
oOyJaromuxcs Mo peain3auy MPUHITHIX B O0IIECTBE IEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaIaHCKOT0 BOCIUTAHUS:

OCO3HaHUSI 00YYarOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPABONOPSIKY;

NPEJICTaBICHUS O COIHMAIbHBIX HOPMax M TMpPaBHIAX MEKINIHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH NPH CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BHINIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HAMEpPEHHUs, JIOTUKY U
apTyMEHTHI IPYTUX MPU aHAIHU3E PA3TUYHBIX BUJIOB YIEOHOH 1E€ATEIHHOCTH;

2) NIaTPHOTHYECKOTO BOCTIHTAHMS:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAaCJEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHUS K MPOLECCY TBOPYECTBA B 00JIACTH TEOPUU M IPAKTUYECKOTO
MIPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YIbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OKCIIEPUMEHTAIbHBIX  IMOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeca M [O3HABaTEIbHBIX MOTHBOB B TMOJYYEHUM M MOCIEAYIOIIEM
aHanu3e WHQOpMaLUU O MEPEJOBBIX JOCTHKEHHSIX COBPEMEHHON OTE€YECTBEHHOU
XUMUMU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIHTAHHUSI:

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBEICHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XMMUUYECKUMHU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIECHUE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3THUX
MOCTYIIKOB;

4) hopMHUPOBAHUSI KYJIbTYPbI 3I0POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro U Oe3omacHoro oOpasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOr0 OOpalleHusi ¢ BEHIECTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTHM TNPaBWI HMHIMBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCHEACTBUN U HENPUSITHS BPEIHBIX MPUBBIYEK (YNOTpeOsieHus
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIeA0BaTEIbCKOM
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYrUX BHUAAX
NeSITENIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEIICHUH MPAKTHUYECKUX 3a]a4
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHUI0 MPOodeccruil pa3IuvaHOro pojia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHUH;

YBOXKEHUS K TPYAY, JIOJSAM TPyJla U pe3yJibTartam TPYAOBOU JEATEIbHOCTH,

TOTOBHOCTH K OCO3HaHHOMY BBIOODY WHIWBHUAYAJIbHOW TPACKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun U peaym3ani COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0I0rHYecKOro BOCIIMTAHUSI:

HKOJIOTHYECKHU I1€JIeCO00pPa3HOr0 OTHOILIEHUS K TPHUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHUMAaHUsl TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIUSHUS
HKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MTPUPOTHOU U COLIUATIBHOU CPE/IbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHHM XUMHUHU  JIJIs
pELICHUST BOMPOCOB PAlMOHAIIBHOTO MPUPOIOTIOIB30BAHUS;

AKTUBHOTO HEINPUATHUS JIEUCTBUN, NPUHOCAIIUX BpEd OKpYKarolleu
MPUPOIHON cpeie, YMEHHSI TPOTHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTUYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYUsl PaA3BUTOrO IKOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTUYECKOMN HaIlpaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHOM M COLIMAIBHOM
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO TIPOTHUBOCTOSITH HJIEOJOTUU
xemopoouu;

7) HEHHOCTH HAYYHOT0 NMO3HAHUSI:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KakK HayKd, OCO3HaHHS €€ poju B
dbopMUpPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIUJIECHUS, CO3JaHUU IEJTOCTHOTO
npeacTaBieHuss 00 OKpYyKaroleM MHUpPE Kak O €IMHCTBE MPHUPOJbI M YelIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH U pEeIIeHWU TMPOOJIeM COXpaHEHHS
MPUPOJIHOTO PAaBHOBECHS,

yOSXKXJAEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHHM JJII  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOW HAINPABIECHHOCTA W BaXHOW pPOJU B
CO37aHMHM HOBOM 0a3bl MaTepUaIbHOU KYJIBTYPHI, PEIICHUH TI00aIbHBIX TIPOOIeM
YCTOMYHUBOTO PA3BUTHS YEJIIOBEYECTBA — CHIPhEBOM, SJHEPIETUYECKOM, MUIIEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00E€CTICYCHUHU YCIOBUMN
YCHEUIHOTO TpyAa W OKOJOTHMYECKH KOMGMOPTHOM KHU3HM KaXKIOro YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: T[OHMMAaHUs CYLIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YeMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOJIb30BaTh



NoJlydyaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIEro MUpa U
IPOUCXOAMINX B HEM U3MEHEHU, YMEHHUs JieNlaTh 000CHOBAHHBIC 3aKJIIOUYCHHS Ha
OCHOBE HAyuyHBIX (PAKTOB M UMEIOUIMXCA JaHHBIX C MENbI0 TOXYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIIONIb30BaTh XUMHUYECKHE 3HAHUS s
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K TO3HAHUIO U UCCIIEI0BATENILCKOM esITebHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHUM 1O XUMHH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHambHOMI
TeSITETHHOCTH.

METANPEIMETHBIE PE3YJIBTATDI

MertanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIrO TMpeaMeTa «XHUMHUs» Ha
YPOBHE CpeAHEro 0011ero 00pa3zoBaHus BKIIIOYAIOT:

3HaUMMblE IS (QOPMUpPOBAHUS  MHPOBO33PEHUS  OOYYAIOMIUXCS
MEXIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAYIHBIC MOHATHUS, OTPAXKAIOIINE
[EJOCTHOCTh HAyYHOM KapTHUHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTus, SBJICHUE,
MpoIece, CUCTeMa, HaYyYHBIA (aKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeI0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue (GyHKIIMOHATBHOM
I'PaMOTHOCTH M COITMATTBHOM KOMIETSHIIMN 00y4YarOInXCs;
CIIOCOOHOCTH oOyyJaronmxcs HCII0JIb30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU Y4eOHbIMU NMo3HAaBaTeJbHbIMH
AEHCTBUSIMMN:

1) 6a30BbI€e JJOrHYECKHE AeiCTBHUA:

CaMOCTOSTENIbHO  (OpMYyJMpOBaTH W aKTyaJu3UupoBaTh  MpodiieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENCTATh LEIH JCITEILHOCTH, 3aJaBas IapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

HCIIOJIb30BaTh MPHU OCBOCHUW 3HAHUW MPHUEMBI JIOTUYECKOTO MBIILUICHUS —
BBIJICJISITh XAPAKTEPHbIC MPU3HAKKA MOHATUH M YCTAaHABJIMBATH MX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS U OOBSICHEHHS OTAETbHBIX (DAKTOB U
SIBJICHUM;

BbIOMpATh OCHOBAHHWS M KPUTEPUH IS KJIacCCHU(PHUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHAaBIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTHb JIOTUYECKUE pacCykJeHUs (MHIOYKTHBHbBIC, JEIyKTUBHBIE, I10
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHUS,

IIPUMEHSATH B MPOLECCE NO3HAHNUS, UCIIOIb3YEMBIE B XUMUN CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEH, TPEOOPA30OBBIBATH MOJIEIIBHBIE MTPEICTABICHUS — XUMUUECKUN
3HaK (CUMBOJI) DJE€MEHTa, XUMHuYeckas (opMyna, YpaBHEHHE XUMHUYECKOU
peakuMu — MpU PEUICHUU YYEOHBIX IMO3HABATENbHBIX M IMPAKTUYECKHX 3aj]ady,
IMPUMEHSATh Ha3BaHHbIE MOJEIIbHBIE MPEICTABICHHS JIJIS1 BBISIBJICHUS XapaKTEPHBIX
IIPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 6a30BbIe HCCIEI0BATEIbCKIE A CTBHS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKInii;

(GopMyIMpOBaTh LIETN U 33a4U UCCIIEJOBAHMS, UCIIOJIb30BATh [TOCTABIICHHBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BONPOCHl B KauyeCcTBE HMHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMS TMIOTE3bI 10 MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOTO IUJIAHUPOBAHUS M MPOBEACHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIAOM
nporecca, CaMOCTOSATENIbHO NPOrHO3MPOBATh €ro pe3ysbTaT, (opMyIupOBaTh
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB MCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHON
JESTEIbHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pEUIEHUS MPaKTUYECKHX 3a/1ad, NPUMEHEHUIO pa3JInYHbIX
METO/I0B [TO3HAHMUS.

3) pabdora ¢ uHpopManHeii:

OPUEHTHPOBAThCSI B PA3JIMYHBIX HCTOYHUKAX HWHGPOpManMu (HAYy4HO-
NOMYJsSIpHAasl JUTepaTypa XHMHUYECKOTO COJEp)KaHUA, CIPaBOYHBIE IOCOOUS,
pecypebl HTepHETa), aHanM3upoBaTh UHPOPMALIMIO PA3IMYHBIX BUAOB U (opM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEUNBOCTD;



(bopMyIMpPOBaTh 3aNPOCHI W MPUMEHSATH PA3IUYHBIC METOMBI MPU TOWCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM JUIS  BBIMOJHEHUS YYCOHBIX 3aja4y
OIPEIEIIEHHOIO TUIIA;

npUOOpEeTaTh OIBIT KCHOJIB30BaHMUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMaIbHYIO  (GOpMY  MpEACTABICHHUS
uHpopmaruu (cxemsl, rpadyKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeAcTBAa mpu paboTe cC
XUMUYECKON uWHGOpMAIUE: TPUMEHATh MEXKIpeAMETHbIe ((du3udyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIibl, a0OpEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HaTJISITHOCTH.

OBjaieHHe YHUBEPCAJTbHBIMUA KOMMYHHUKATHBHBIMH J1€fiCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOM TeMbI B X0JIe AUayiora U/uiv
JTUCKYCCUHU,  BBICKa3blBaThb  HUAeH, (HOpMyIUpOBaTh CBOU  NPEIJIOKECHUS
OTHOCHUTEJIHHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEH pe3yIbTaTOB ITO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIILHO I COBMECTHO CO CBEPCTHUKAMH TP BHITIOJIHCHUN
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUUECKOW padOThI MO MCCIIEOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, pealn3alid y4eOHOro MpoeKkTa u (HopMyaupoBaTh BBIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX WCCIEAOBAHUMN MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMU.

OBj1aieHHe YHUBEPCAJTbHBIMHU PEryJIsiITUBHBIMHY Je€HCTBUSIMU:

CaMOCTOATENILHO IUJIAHUPOBATh W OCYIIECTBISATH CBOIO IO3HABATEIHHYIO
NeSATEeIbHOCTh, OmNpenesisis e€ Lend W 3aJadyd, KOHTPOJMPOBATH U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJroput™M JAEUCTBUU IpHU
BBITIOJITHCHUHM YYEOHBIX U HCCJIEAOBATEIBLCKUX 3a7ad, BBIOMpaTh HamoOoJee
b deKTUBHBIN Ccroco0 MX perieHuss ¢ y4€TOM TOJyYeHHUs HOBBIX 3HAHUM O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISTh CAMOKOHTPOJb CBOEH JEATEILHOCTH Ha OCHOBE CaMOaHaln3a
U CaMOOIICHKH.

HPEIMETHBIE PE3YJIbTATDBI
10 KUIACC

[IpeameTHbie  pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHS
OTpPaXKaroT:

chOPMUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOW  COCTaBJIISIONICH
€CTECTBEHHO-HAyYHOW KapTUHBl MHpA, pPOJM XUMHM B [IO3HAHWMU SIBJICHUMN



opuponbl, B (HOPMHUPOBAHMM MBIIUICHUS W KyJbTypbl JIMYHOCTH, €€
(YHKIIMOHAJIBHOW IPaMOTHOCTH, HEOOXOAUMOM /JIsl PELLIEHUS IPAKTUUECKUX 3a7a4
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO M MPHUPOIHOMN
cpene;

BJIAJICHHE  CUCTEMOM  XMMHMYECKMX  3HAHUM, KOTOpas  BKIIIOYACT:
OCHOBOIOJIAralole TMOHATUSA (XMMHUYECKUHA JJIEMEHT, aTOM, JJIEKTPOHHas
000JI04Ka aToMa, MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTass M COKpamEHHas), MOJb, MOJIIpHAs
Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAIbHAs TPYIIIa,
panuKai, U30MepUsi, U30MEphl, TOMOJIOTUYECKUN PsAL, TOMOJIOIHU, YIIE€BOLOPOIBI,
KHUCJIOPOJ, U a30TCOAEpKalue COCIAUHEHUS, MOHOMEp, IOJIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUs CTPOCHUS
oprannueckux BemiectB A. M. byTtiepoBa, 3aKOH COXpaHEHUSI MAacChl BEIIECCTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3BIK XMMHHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalye B OCHOBE IOHMMAHMS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUHM, (PAKTOJOTMYECKUE CBEACHHUS O CBOWCTBAX, COCTaBe, MOJIYYEHUH U
0€30MacCHOM HCIIOJIb30BAHUN BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY M
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEPHbIE MPU3HAKUA TOHITHIA,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE IIOHATUS IIPU
OIMCAHUU COCTaBa, CTPOCHHUs U MPEBPALLICHUN OPTraHUYECKUX COCIUHEHUN;

c(OpMHPOBAHHOCTh YMEHHUI HCIOJIB30BATh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMysl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX PpEaKLHUH,
M3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHWYECKUX BELIECTB JUIA WJUIIOCTpAlUU HX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHMS;

c(OpPMHPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPHHAAJIEHKHOCTb H3YUEHHBIX
OpPTraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEIeIEHHOMY
KJIacCy/Tpynmne CoelIWHEeHUuN (yrieBOJOpOAbl, KHUCIOPOJI M a30TcoepiKalline
COEJIMHEHHUS, BBICOKOMOJIEKYJSIDHBIE COEAWHEHMS), [aBaTb KM Ha3BaHUA 110
cuctematuyeckoil Homenkiarype (IUPAC), a Taxke NpUBOIWUTH TPUBHAIIbHBIE
Ha3BaHUSl OTACJIbHBIX OPraHMYECKUX BEHIECTB (ITWIICH, MPOMMICH, AalleTUJIEH,
ATWJICHIJIMKOMb, TNHIEpUH, (eHol, (hopMmanbAerul, aleTalbIeruja, MypaBbUHAs
KHMCJIOTA, YKCYCHAsl KMCJI0TA, OJIEMHOBAsI KMCIIOTA, CTEAPUHOBAsA KUCIIOTA, IIIF0K03a,
bpyKkTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XHUMHUYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSX (OAMHAPHbBIE U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa aiis 00bACHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpPMHPOBAHHOCT, ~ YMEHHM  XapaKTEepU30BaThb  COCTaB, CTPOCHHE,
bu3NYecKue M XWMHUYECKHE CBOWCTBA TUIHWYHBIX MPEACTABUTEICH Pa3TUIHBIX
KJIACCOB OpPraHMYECKUX BEIECTB (METaH, ATaH, ATUJIEH, MPOIMIIEH, AlleTHJICH,
oyranuen-1,3, metmnOyranuen-1,3, GeH30JI, METaHOJ, 3TAaHOJ, STUJICHIJIUKOJIb,
mmneprH, GEeHoJI, areTalbIeTH, MypaBbHHAsS W YKCYCHAs KHCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETHUECKYIO
CBS3b MEXIYy HUMHU YPABHEHHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUN C
HCII0JIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJOPOTHOTO
Chlpbsi (HE(Th, NPUPOAHBIA Ta3, Yrojib), CIOCOOBI HX MEpepabOTKH U
MPAKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(hOpPMHUPOBAHHOCT, YMEHUU TMPOBOJAUTH BBIYUCICHHUS [0 XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOIAHOTO BEHIECTBA WJIM IMPOAYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJHUYECTBY OJHOTO U3 MCXOJHBIX
BEILIECTB UJIU MPOJYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJaX HAyYHOIO MO3HAHUS, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYCCKUX SBJICHUHN (HaOIItOACHUE, H3MEPEHHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIs TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM,;

c(hOpMHPOBAHHOCTh YMEHUM COOJII0/IaTh TIPaBUa MOJIb30BAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLMSIMHU IO BBIMOJHEHUIO JTa0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpPMHPOBAHHOCTh YMEHHUH TUIAHUPOBATH W BBINOIHATH XHUMHYECKUUN
AKCHEPUMEHT (IIPEBPALEHUS] OPTaHUYECKUX BEUIECTB MPHU HAIPEBaHUU, MTOTYyUYCHHE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHbBIE PEAKIMU OPTraHUYECKUX
BEILIECTB, JCHATypalusi OCJIIKOB MPU HArpeBaHUHU, IBETHBIC PEaKIMU OCIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKH O€30MaCHOCTH TMpU OOpalieHuu ¢
BCIIECTBAMH M JTAOOPATOPHBIM O0OPYJIOBAaHUEM, TWIPEJICTABIATH PE3YIbTAThI
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakiuii u GopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBa MacCOBOM
uHdopmaruu, aTepuer u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHMA  COONIONATh  TpaBWja  JKOJOTHYECKH
1[EJIeCO00pa3HOro TMOBEIECHUS B OBITY M TPYJIOBOM JNEATEIbHOCTH B IENAX
COXPAHEHHSI CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOAHOM CpENbl, OCO3HABATh
OMACHOCTh BO3JCHUCTBUSA Ha >KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BelIecTB, MoHUMas cmbica mokazarens [1JIK, mosicHATh Ha mpumepax CrocoObl
YMEHBIICHUS W TMPENOTBPALICHUS WX BPEIHOIO BO3ICHCTBHS HAa OPraHU3M
YEJIOBEKA;

JJIs. 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMUYECKUX SIBJICHUN;

JUISL CHENBIX M CHAa0OBHIAIIMX OOYYalOIIUMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XuMHUYeCKUX

dbopmyi.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudeckas
XAMUSD OTPAKAKOT:

c(hOPMHUPOBAHHOCTh  TPEJCTABICHUH: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJM XHMHUU B TO3HAHUU SIBJICHUMU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(GYHKITMOHAIBLHON TPaMOTHOCTH, HEOOXOAMMOM IS PEIICHHS MTPAKTHYECKUX 3a/1a4
1 DKOJOTUYECKH O0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U IPUPOJIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAaHWM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraIONIUE MOHATHSA (XMMHUYCCKHI 3JIEMEHT, aToM, W30ToIm, S-, P-, d-
AIICKTPOHHBIE OpPOWTANM aTOMOB, HWOH, MOJEKYyJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIECHb OKHCJICHUS, XUMUYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKas, BOJOPOIHAS ), KpUCTAIIIMYECKas peleTka,
TUNBl ~XUMHUYECKHX  pPEaKIUW, PpPacTBOP, JJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJICKTPOJIUTUYECKAS] JTUCCOLMALMS, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHUYECKOM peakiui, XMMHYECKOE€ PaBHOBECHUE); TEOPUM U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON AUCCONUanuM, nepuoandeckui 3akoH [[. M. Menpaeneena,
3aKOH COXPAaHEHMSI MAcCChl BEUIECTB, 3aKOH COXPAHEHUSI W MPEBPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XUMUU,
MHUPOBO33PEHUYECCKUE 3HAHMUS, JICKAIIME B OCHOBE IMOHUMAaHHUS MPUYMHHOCTH U
CUCTEMHOCTH XHMHMYCCKUX SIBJIICHHH, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU M 0€301MaCHOM HCMOJIb30BAHUM BAKHEHIIIMX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIILHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHUU BBISIBISATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTaHaBJIMBAaTh UX B3aWMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIINE NOHATHUS NPHU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHMM HCIOJIB30BAaTh XUMHUYECKYI0 CHMBOJHKY IS
cocTtaBieHuss GoOpMysT BEHIECTB M  YpPaBHEHUM  XHMHUYECKUX  PpEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u tpuBnanbHble Ha3BaHUS OTAEIBHBIX
HEOpPraHWYECKUX BeIecTB (YrapHblil ra3, yIJIEKMCIbIM ra3, aMMHakK, raméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN OMPENESATh BAJICHTHOCTh U CTENICHh OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIM4YHOIO COCTaBa, BHJ XUMUYECKON
CBSI3U (KOBAJICHTHAsI, NOHHAsI, METAJUINYECKAs, BOJAOPOAHAS) B COCAUHEHUSIX, THUI
KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOIO BEUIECTBA (AaTOMHAsi, MOJEKYJISIpHAs,
VWOHHAs!, METAJUIMYECKAs), XapakTep Cpelbl B BOAHBIX pacTBOpPaX HEOPraHUYECKUX
COCIMHCHU;

c(OpMUPOBAHHOCTb YMEHUI yCTaHaBJIUBATh IPUHAJIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEAEIEHHOMY KJacCy/TpyIine
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAUIbl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHCJIOTBI, aM()OTEPHBIE THAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICII IEPUOANYECKOTO 3aKoHa /JI.
U. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKMX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoi cCucTeMsl
xumuueckux smemenToB JI. M. MenneneeBa, WCIonb3ys HOHATHA «s-, P-, O-
AIIEKTPOHHBIE opouTanu, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XMMHYECKUX JIEMEHTOB M MX COEIMHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cucremMpel XUMUYECKHX di1eMeHTOB []. .
Menpeneena;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHMCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Ppa3IMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBS3M MEXKIY HEOPraHUYECKUMU
BEILIECTBAMH C IMIOMOLIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUI;

c(OpPMHPOBAHHOCTh YMEHHS KIACCU(DUIMPOBATH XUMHUYECKUE PEaKUUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBYy PEarupyrolluX BELIECTB, TEILIOBOMY
ahdexTy peaknuud, U3MEHECHUIO CTETICHEW OKHCIICHHS SJIEMEHTOB, 0OpaTUMOCTH
peaKiMK, YYacTHIO KaTaau3aTropa);

c(OpPMHUPOBAHHOCTh YMEHUW COCTABJISITH YPaBHEHUS pPEaKUUN pPa3IUUHBIX
TUIIOB, TIOJTHBIE M COKpPALIEHHBIE YPABHEHMSI PEAKIMII HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSI, IIPY KOTOPBIX 3TH PEAKLIUHU UAYT JO KOHIIA;



c(OpPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUH, IOATBEPKAAIOIINE
KAueCTBEHHBIM COCTaB pPa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OTIBITHBIM MYTEM HOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAaX HEOPTAaHUYECKUX
BEIIIECTB;

c(OPMUPOBAHHOCTh ~YMEHHMM  PACKPBIBATh CYIIHOCTh  OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMA MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOIrO OajaHca
ATUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOH
peaKIuu OT Pa3INYHBIX (HaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeIHEero Bo3aencTus (nmpunuui Jle [larense);

chOpMHPOBAHHOCTh YMEHUN XapakTEepU30BaTh XHWMUYECKHE IIPOIECCHI,
JeXalle B OCHOBE MPOMBINIJIEHHOTO MOJYYEHHUS] CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh MPEICTABICHUNH 00 OOIMX HAYYHBIX MPUHIUIAX U
IKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHUI NPOBOJUTH BBIUHUCIEHUS C HCIOJIb30BAaHUEM
MOHATHUSL «MaccoBasi JIOJsl BELIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHUYECKUX PEaKIUAX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOUIUMX B pEaKIUU
BEIIECTB, TEIJIOBOrO 3(d(dexTa peakiun Ha OCHOBE 3aKOHOB COXPAaHEHUS MAacCChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPaBUIIa MOJIb30BAHUSI XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIIMSMHU TIO BBITIOJHEHHUIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh YMEHHI TUIAHUPOBATH W BBIMOJHATh XUMUYECKHM
HKCIIEPUMEHT (pa3jioKeHUE MEPOKCHJIa BOJOPOAAa B MPHUCYTCTBHM KaTaau3aTopa,
OTIpEe/IeTICHNEe CpPEeAbl PAacTBOPOB BEIIECTB C TIOMOIIBIO  YHHUBEPCAIBHOTO
WHANKATOPa, BIUSHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pPEaKIInH,
peakinuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIuu Ha cyibdar-, KapOooHaT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad TI0
TemaM «Metamey U «HemeTannel») B COOTBETCTBHHM C TMpaBWUJIAMH TEXHUKU
0e30MacHOCTH MU OOpAILEHHUH C BEUIECTBAMHU U JIaDOPaTOPHBIM 000PYIOBAHUEM,
NPEJCTaBISITh PE3yAbTaThl XUMHUYECKOTO JKCIepMMeHTa B QopMe 3ammcu
ypaBHEHUN COOTBETCTBYIOIIUX peEaKIuii U (HOPMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3YNIHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH AaHAIM3UPOBATh XHUMHYECKYIO
uHPOpMAIIMIO, TIONYyYaeMyl) €3 pa3HBIX MCTOYHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 Apyrux);



chOpMHPOBAHHOCT, ~ YMEHHMA  COONIONATh  TpaBUjia  JKOJOTHUYECKH
1eJIecOo00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISX
COXpPAaHEHMSI CBOETO 3JI0POBBS M OKPYKAIOUIEH NPUPOJHOU CpEIbl, OCO3HABATh
OIMACHOCTbh BO3ACHCTBUS HA )KMBBIE OPraHU3MbI ONPEIEIEHHBIX BEIIECTB, TOHUMAs
cmbicit mokazarens IIJIK, moscHATP Ha mnpuMepax CcHocoObl yMEHBLIEHUS U
IIPENOTBPALICHUS X BPEIHOTO BO3JACHCTBUS Ha OPTraHU3M UYEJI0OBEKA;

Ui 00y4aroUIMXcs ¢ OrpPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUIS  CIIETBIX M CJIA0OBUIAIIMX OOYy4aroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-ToUeuHy0 cucteMy obo3HaueHuil JI. bpaiins g 3anucu XUMHUYECKUX

dbopmyL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos Bubl
HamMeHoBaHIe JJIeKTPOHHBbIE AeATeJIbHOCTH
HMEHOBAHU
° (uudposbie) o0y4yaromuxcs ¢
pa3aesioB M TeM Kontpoabubie, IlpakTuyeckue
porpa Bcero paGoTHI paGoTEI oOpa3oBaTe/ibHbIE Y4eTOM padoueil
NPOrpaMmbIl
pecypchbl MPOrpamMMmblI
BOCIIUTAHUS
Pa3nen 1. Teoperuueckue 0CHOBbI OPraHN4YeCKON XUMUH
Jwnamnor,

HaIlpaBJICHHBIN HA

pa3BuTHE
MHPOBO33PEHYECKUX
MIPEACTABICHUH O
BEILIECTBE U
IIpenmer ) XUMHUYECKOU
OpPraHUYECKON XHUMHUH. peaKium,

11 Teopus ctpoenus 3 COOTBETCTBYIOLINX
OpPTraHUYECKUX COBPEMEHHOMY
coequHeHnil A. M. YPOBHIO pa3BUTHUS
Bbyrneposa HAayKHU U

COCTaBJIIOLIUX

OCHOBY JJIs1

MMOHUMaHUS

CYILHOCTU HAay4YHOU

KapTUHBI MUpA.
Hroro no paznemy 3




Pa3nen 2. YriieBoaopoabl

2.1

[IpenenbHble
YIJIEBOJOPOIbI —
QJIKaHbI

[Hwnanor,
HaIpaBJICHHBIN HA
pa3BuUTHE
MHUPOBO33PEHUECKUX
MpEJCTaBICHUN O
BCIIECTBE U
XUMUYECKOHN
peaxiuu,
COOTBETCTBYIOIIUX
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAYKH U
COCTAaBJISTIOIIHX
OCHOBY ISl
MOHUMAaHHUS
CYIIHOCTH Hay4YHOU
KapTUHBI MUpA.

2.2

HenpenenbHble
YIJIEBOJIOPOIBI:
AJIKEHBI, aJIKaJUEHBI,
QTKUHBI

Hwnanor,
HaIlpaBJICHHBIN HA
pa3BUTHE
MHPOBO33PEHUYECKUX
IIPEACTABICHUH O
BEILECTBE U
XUMHYECKOU
peakuuy,
COOTBETCTBYIOIIHNX
COBPEMEHHOMY
YPOBHIO Pa3BUTH




HAyKU U
COCTaBJISIFOILIUX
OCHOBY JIJIst
MMOHUMAaHUSI
CYIIHOCTH HAy4YHOU
KapTUHBI MUpA.

2.3

ApomaTHhueckue
YTJIEBOJIOPOIbBI

[Hwnanor,
HaIlpaBJICHHBIN HA
pasBUTHE
MHPOBO33PEHUYECKUX
IIPEJICTaBICHUHN O
BEILIECTBE U
XUMHUYECKOU
peakuuy,
COOTBETCTBYIOIIHNX
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKH U
COCTAaBJIAIOIINX
OCHOBY JUIsl
MMOHVMAaHUs
CYIIHOCTH Hay4YHOU
KAapTUHBI MUpA.

2.4

[Tpuponansie
UCTOYHUKHU
YIJIEBOJIOPOIOB U UX
nepepaboTka

Jwnaror,
HaIpaBJIECHHBIN Ha
pa3BUTHE
MHPOBO33PEHUECKUX
MpEJCTaBICHUN O
BCIICCTBE U




XUMHUYECKON
peaKuuu,
COOTBETCTBYIOLIUX
COBPEMEHHOMY
YPOBHIO pa3BUTHS
HayKH U
COCTAaBJISAIOILNX
OCHOBY JJIst
MIOHUMaHUS
CYILLIHOCTH HAYYHOU
KapTUHBI MUDA.

Hroro no pazneny

Pa3znen 3. Kuciopoacoaep:kamme opranndeckue coeTuHeHusI

13

3.1 | Cnuptsl. ®enon

Jnaior,
HaIlpaBJICHHBIN HA
pa3BuTHE
MHUPOBO33PEHUYECKUX
IIPEACTABICHUH O
BEILECTBE U
XUMHAYECKOU
peakuuy,
COOTBETCTBYIOIINX
COBPEMEHHOMY
YPOBHIO Pa3BUTH
HayKu U
COCTAaBJIAIOIIUX
OCHOBY ISt
MIOHUMAaHMs
CYLHOCTU HAay4YHOU




KapTUHBI MUpaA.

3.2

AJbIeruapl.
Kap6oHoBbie
KHACIOTHI. CIIOKHBIE

3pUpHI

Jwnaror,
HaIlpaBJICHHBIN HA
pa3BuTHE
MHUPOBO33PEHUYECKUX
MPEJCTaBICHUN O
BEILIECTBE U
XUMHUYECKOU
peakuuu,
COOTBETCTBYIOIIMX
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAaYKHU U
COCTABJISOLINX
OCHOBY JUIsl
MMOHUMAaHHUS
CYLIHOCTU Hay4YHOU
KapTHUHBI MUpA.

3.3

YrneBoasl

Hwnanor,
HaIlpaBJIECHHBIN Ha
pa3BUTHE
MHPOBO33PEHUECKUX
MPEACTABICHUIH O
BEIIECTBE U
XUMHYECKOM
peaxiuu,
COOTBETCTBYIOIIMX
COBPEMEHHOMY
YPOBHIO Pa3BUTHS




HAyKU U
COCTaBJISIFOILIUX
OCHOBY JIJIst
MMOHUMAaHUSI
CYIIHOCTH HAy4YHOU
KapTUHBI MUpA.

Hroro no pazneny

Pa3nen 4. AzoTcoaep:kainiue oprannyeckne coeTHHeHust

13

AMUHBL.

41 AMUWHOKHUCIIOTEL.

benkn

[Hwnanor,
HaIpaBJICHHBIN HA
pa3BUTHE
MHUPOBO33PEHUECKUX
MPEACTABICHUH O
BEIECTBE U
XUMHYECKOM
peaxiuu,
COOTBETCTBYIOIINX
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAYKH U
COCTAaBJISTIOIINX
OCHOBY ISl
ITOHUMAaHHS
CYIIHOCTH Hay4YHOU
KapTUHBI MUpA.

Hroro no pazneny

Pa3nes 5. BeicokomosieKyIsipHbIe COeAMHEHHSA

3

51 [TnactMaccsl.

2

Jwnaror,




Kayuyku. Bonoxna

HaIlpaBJICHHBIN HA
pasBuTHE
MHUPOBO33PEHUYECKUX
MPEJCTaBICHUN O
BEIIECTBE U
XUMHUYECKON
pEaKLNH,
COOTBETCTBYIOLLIUX
COBPEMEHHOMY
YPOBHIO pa3BUTUSA
HayKu U
COCTaBJISIFOILIUX
OCHOBY JUIs
ITOHVMAaHMsI
CYLIHOCTU Hay4YHOU
KApTUHBI MUpA.

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOBTIO ITPOIT'PAMME

34




11 KIIACC

HanmenoBanue
Ne

pa3/iesioB U TeM
n/u

NMPOrpaMMbl

KoaudecTBO 4acoB

KoHnTpoasHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcsbl

Pa3znen 1. TeopeTuyeckue OCHOBbI XUMHU

CTpOGHI/Ie aTOMOB.

11 u Ileproanueckas

anemenTtoB /l. W.
MenpaeneeBa

[Tepuoauueckuii 3aKoH

CHUCTEMA XUMHUYCCKUX

Jwmanor, HanpaBJICHHbIN
Ha pa3BUTHE
MHPOBO33PEHUYECKUX
MPEIACTABICHUH O
BEIIIECTBE U XUMUYECKOH
peaxiuu,
COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U
COCTaBJISIOLIUX OCHOBY
JUIS IOHUMaHUS CyITHOCTH
Hay4YHOW KapTHUHBI MUDA.

12 CrpoeHue BeniecTna.

MHoroo0pasue BenecTs

Juarnor, HanpaBJICHHbIN
Ha pa3BUTHE
MHPOBO33PEHUECKUX
MIPEACTABICHUH O
BEILIECTBE U XUMUYECKOM
peakuumy,
COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U
COCTAaBJIIOIIUX OCHOBY




JUISl IOHUMAHUS CYLITHOCTH
Hay4YHOU KapTHUHBI MUDA.

13

XUMHUYECKUE PEAKIUN

Juanor, HanpaBJIECHHbBIN
Ha pa3BUTHE
MHUPOBO33PEHUECKUX
MpEJCTaBICHUN O
BEIIECTBE U XUMHYECKOMN
peaxkuuu,
COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U
COCTAaBJISIFOIIUX OCHOBY
JUTSl IOHUMAHUS CyITHOCTH
Hay4YHOU KapTHUHBI MUDA.

Hroro no pasneny

13

Pazgen 2. Heopranunyeckasi XumMus

2.1

Mertamisl

Jwnanor, HanpaBiIeHHBIA
Ha pa3BUTHE
MHUPOBO33PEHUYECKUX
MpEJCTaBICHUN O
BEILECTBE U XUMUYECKON
peaxkuuuy,
COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U
COCTaBJIAIOLIUX OCHOBY
JUIs IOHUMaHUS CYIHOCTH
Hay4HOU KapTUHBI MUDA.




2.2

HemeTamisl

Jwnanor, HanpaBIeHHBIA
Ha pa3BUTHE
MHUPOBO33PEHYECKUX
IIPEACTABIICHUH O
BEIIIECTBE U XUMUYECKOH
peakuuu,
COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U
COCTaBJISIIOLUX OCHOBY
JUIsl TOHUMaHUS CYLIHOCTH
Hay4YHOH KapTHUHBI MUpAa.

2.3

CBs13b HEOPraHUYECKUX
Y OpPraHUYeCKUX
BEIIECTB

Jwnanor, HanpaBIeHHBIA
Ha pa3BUTHE
MHPOBO33PEHUYECKHUX
IIPEJICTaBICHUN O
BELIECTBE U XMMHUYECKOMN
peaKiuu,
COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U
COCTaBJISIIOIUX OCHOBY
JUISI TOHUMaHUS CYIITHOCTH
Hay4YHOU KapTUHBI MUpa.

Hroro no pazneny

Paznen 3. XumMus M JKM3Hb

17

3.1

XUMHUA U )KA3HD

Jwnarnor, HarpaBJICHHBIN
Ha pa3BUTHE




MHUPOBO33PEHYECKUX
IIPEACTABIICHUH O
BEILIECTBE U XMMHYECKON
peaKuuu,
COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU U
COCTAaBJIAIOLIUX OCHOBY
AJI TIOHUMaHHuA CYIIHOCTHU
Hay4yHOW KapTUHBI MUpa.

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34







HOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KoanuecTBo 4acoB

DJIeKTPOHHbIE

Ne ara ugposbie
Tema ypoka Konrtpoabnubie, IlpakTuyeckue A uHpp
Bcero U3ydeHHsi o00pa3oBaTe/ibHbIE

padoThbI padoThbI
pecypchbl

IIpeamet opraHndecKOr XUMHUH,
€€ BOBHUKHOBEHUE, PA3BUTHE U 1
3HaueHUE

Teopus ctpoeHust OpraHUYECKUX
coequHennit A. M. Bytiieposa, e€ 1
OCHOBHBIC ITOJIOKCHU

[IpencraBnenue o
KJ1acCU(UKALIUU OPraHUYECKUX
BeniectB. Homenkmatypa
(cuctemaruyeckasi) u
TpUBHAJIbHBIC HA3BAHUS
OpPraHUYeCKUX BEIIECTB

AJKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTHYECKHUU P

MertaH 1 3TaH — OpOoCTEeUIIe
MPEICTABUTENMN aJTKAHOB

AJIKEeHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

DTWJIEH U TPONUIIEH —
IIPOCTEHNIINE NTPEACTABUTENH 1

AJIKCHOB




[Ipaktuyeckas pabora Ne 1.
«[lomy4enue sTHICHA U U3yUECHUE
€ro CBOMCTB)»

Anxanuensl. byraguen-1,3 u
MetunoyraaueH-1,3. [omyuenue
CUHTETHYECKOTO KayuyKa 1
PE3UHBI

10

AJIKMHBI: COCTaB U OCOOCHHOCTHU
CTPOEHUS, TOMOJIOTMUECKHH P,
AueTuieH — npocreimuni
IPEJCTaBUTEIb AIKMHOB

11

Brluncnenusi no ypaBHEHUO
XUMHYECKOW peaKkuu

12

Apenbl: 0€H30I1 ¥ TOTYOJI.
TOKCHYHOCTH apeHOB

13

['eneTHueckast CBsI3b
YIJIEBOJIOPO/IOB,
NPUHAIICKAIINX K Pa3JIMIHBIM
KJ1accam

14

IIpupoiHBIE HCTOYHUKH
YIJIEBOJIOPOJIOB: TPUPOIHBIN Ta3
U TIONyTHBIE HE(TAHBIE Ta3bI,
He(Th U MPOJYKTHI €€
nepepaboTKu

15

IIpupoiHBIE HCTOYHUKH
YIJIEBOJIOPOJOB: MTPUPOIHBIN Ta3
U TMIONyTHBIE HE(TAHBIE Ta3bI,
He(Th ¥ MPOAYKTHI €€
nepepadoTKu




16

Kountponbhas paboTa 1o pazaeny
«YTIEBOIAOPOIBD»

17

[IpenenbHbIE OIHOATOMHbBIE
CHUPTHI: METAHOJ U ATAHO.
Bognoponnas cBsi3b

18

MHoroaTtoMHbIC CIIMPTHI:
STUJICHTJIMKOJIb U TTIMICPHUH

19

DeHOII: CTPOEHUE MOJIEKYJIBI,
du3nyeckrue 1 XMMUYECKHe
CBONCTBA, IPUMEHEHHE

20

Anpaeruapl: GopMaIbIeTHI |
arneranpaerun. Anerod

21

OIHOOCHOBHBIE MTPEICIIbHBIC
KapOOHOBBIEC KHCIIOTHI:
MypaBbHUHAS U YKCYCHAas

22

[IpakTryeckas pabora Ne 2.
«CBoiicTBa pacTBOpa YKCyCHOM
KUCIIOTBD»

23

CTeapI/IHOBaSI " OJICMHOBasa
KHCJIOTBI, KaK IPpCACTAaBUTCIIN
BBICIIHUX Kap6OHOBI>IX KUCIIOT

24

MEL1a KaK COJIM BBICIINX
KapOOHOBBIX KHCIIOT, UX MOTOIIIEE
JeUCTBUE

25

CrnosxHble 3(hupbl Kak
IIPOU3BOJIHBIE KaPOOHOBBIX
KUCJIOT. ' HIPOIN3 CIIOAKHBIX

a¢upoB




26

JKupsr: runposns, npuMeHeHue,
Ouo0ruUecKast poJib KUpPOB

27

VYTIeBoabl: COCTaB,
kinaccudukanus. Baxuenme
IIPEJICTaBUTEIIN: TIII0KO3a,
bpykTo3a, caxaposa

28

Kpaxman n nemnosnosa kak
IIPUPOIHBIE ITOJIUMEPBI

29

Kontponbnas paboTa 1o pasaeny
«Kucnopoacoaepxanue
OpraHUYECKUE COCTUHCHUS

30

AMMWHBI: METUJIAMHUH U aHUJIUH

31

AMHMHOKHUCIIOTHI KaKk aM(pOTEepHbIE
OpraHUYEeCKUE COCAMHEHUS, UX
OMOJIOTUYECKOE 3HAYCHHE.
Ilenrrunpr

32

benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

33

OCHOBHBIE TOHATUI XUMUH
BBICOKOMOJIEKYJIIPHBIX
COEIMHEHUI

34

OCHOBHBIC METObI CHHTE3a
BBICOKOMOJIEKYIISIPHBIX
coequHeHui. [ImacTMaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoasHbie
padoThI

IIpakTH4yeckue
padoThI

Jlara
U3y4eHust

DJIeKTPOHHbIE
nu@pposbIe
o0pa3oBaTejibHbIE

pecypcsl

XUMHAYECKUH 2II€EMEHT. ATOM.
DnexTpoHHas KOH(UTYypalys aTOMOB

[Tepuonueckuii 3aK0H U
[Tepuonueckas cucTeMa XUMHYECKUX

anemeHToB /. 1. MenaeneeBa, ux cBsA3b

C COBPEMEHHOM TeOpuel CTpOCHMUS
aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMUYECKHX JIEMEHTOB U MX
COEIMHEHMH 10 IPyINIIaM U IIEPUOIAM.
3HaYeHNnEe ePUOTMIECKOTO 3aKOHA U
CHCTEMBbI XUMHUYECKHX 31eMeHTOB J[. 1.
MeneneeBa B pa3BUTHU HAYKU

CrpoeHnue BemecTBa. XuUMHA4YECKast
CBS3b, €€ BHUJIbI; MEXaHU3MBI
00pa3oBaHMs KOBAJIGHTHOW CBSI3H.
Bopopoanas cBsizb

BaneHTHOCTb.
DNeKTpoOoTpULaTeIbHOCTh. CTENeHb
oKkHclIeHus. BeniectBa MOJIEKYISIPHOTO
Y HEMOJIEKYJISIPHOTO CTPOECHUS

IlonsaTue o AUCTICPCHBIX CUCTCMAX.




HctunHble U KOJIOUHBIE PACTBOPBI.
MaccoBast 10J1s BELIECTBA B PaCTBOPE

Knaccudukanus u HOMeHKIaTypa
HEOPraHUYECKUX COCTMHEHUMN.
I'eneTnueckasi CBA3b HEOPTAHUYECKUX
BEILIECTB, PA3JINYHbBIX KIAaCCOB

Knaccugukanus XuMu4eckux peakui
B HEOPTaHUYECKOU U OPraHU4eCKON
XUMHH. 3aKOH COXPaHEHHS MacChl
BELIECTB; 3aKOH COXPaHEHUS U
IIPEBPALLCHNS SHEPTUU IIPH
XMMHYECKHUX PEAKLHAX

Ckopoctb peakiuu. OOpaTumblie
peakuuu. XMMHYECKOE paBHOBECUE

10

[IpakTuueckas padota Ne 1. «Bnusinue
pa3InYHbIX (AaKTOPOB HA CKOPOCTh
XMMHUYECKON PEAKIIMN»

11

DNEKTPOTUTHYECKAS JUCCOIUAIHS.
[TonsiTre 0 BOJOPOIHOM TIOKa3aTeNe
(pH) pactBopa. Peakiuu nonHoro
obMeHa. ['uaponu3 opraHu4ecKux u
HCOPTraHNYCCKUX BEIICCTB

12

OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 3nexTposnze
pacIIaBOB U pacTBOPOB COJICH

13

KoHnTtposbHas pabota 1o pasaeny
«TeopeTqucxne OCHOBBI XUMHI»

14

Mertannisl, UX MOJIOKEHHUE B




[Teprouieckoii CUCTEME XUMHYECKHUX
anemenToB 1. . MenjeneeBa u
0COOEHHOCTH CTpOCHHS aTOMOB. O01IHEe
dusznyecKue CBOMCTBA METAILIOB

15

CrnnaBbl METAIIOB.
DJIEKTPOXUMHUYECKUH AT HAPSHKEHUM
METAJIJIOB

16

XHUMHUYECKHE CBOIICTBA BaYKHEHIIINX
METaJUIOB (HATPUH, Kaaui, KaabIuH,
MarHui, aTfOMUHUIN ) U UX COSTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOoMa, MEAH U
HUX COeOUHEHNN

18

XnMHYeCcKHe CBOMCTBA ITMHKA, JKeJe3a
U UX COCIMHEHUN

19

[Tpaktuueckas pabota Ne 2. "Pemenue
9KCHEPUMEHTAIbHBIX 3a71a4 110 TeMe
«Meramb"

20

HCMeTa.TIJ'ILI, X ITIOJIOKCHHUEC B
Ileproanyeckoi cHCTEME XUMUYECKUX
anemenToB 1. 1. MenneneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

DuU3nyecKre CBOMCTBA HEMETAIIOB.
ANOTpOnHs HEMETAIIOB (Ha IPUMeEpe
KHCIIOPOJia, cepbl, hochopa u
yraeposa)

22

XHUMHUYECKHE CBOMCTBA IraJIOr€HOB,
Cephl U UX COCTMHEHU

23

XUMHUYECKHE CBOMCTBA a30Ta, pocodpa




U UX COCIUHEHUN

24

XUMHUYECKHUE CBOICTBA yriepoa,
KPEMHUS M UX COCTUHEHUIM

25

[IpuMeHeHne BaxXHEHIINX HEMETAILIIOB
U UX COCIMHEHUN

26

0O00011eH1e U cUCTEMaTU3aLNs 3HAHUI
o TeMe «Hemeramiely. Beraucienus
110 YPaBHEHUSM XUMUYCCKUX PEAKIIUN 1
TEPMOXHUMHYECKHE PACUETHI

27

[TpakTuueckas padota Ne 3. «Perienue
IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
"Hemeraisl"»

28

KonTposnbHas pabora no remam
«Metamiae» n «Hemeraminy

29

HeOpFaHI/I‘leCKI/IC " OPraHUvYCCKUC
KHUCJIOTHI. HeOpFaHI/I‘-IeCKI/Ie u
OpraHNU4Y€CKUC OCHOBAHUWA

30

AMdoTepHbIe HEOPraHUYECKUE U
OpraHUYECKUE COEAUHEHUSI.
I'eneTnyeckasi CBsI3b HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB

31

Ponb xumun B oGecieueHun
9KOJIOTMYECKOM, JHEPreTUYECKOM 1
NUILEBOM 6€30aCHOCTH, Pa3BUTHU
MeIULUHBI

32

[IpencraBnerust 06 00X HAYIHBIX
HpI/IHI_[I/IHaX HpOMLIIJ_UIeHHOI‘ (0]
MTOJTYYCHUS BOKHEHIITUX BEIIIECTB




33 YenoBek B MUpE BEIIECTB U MaTepUaiOB 1
34 XuMHUS ¥ 3I0POBBE YeTIOBEKa 1
OBUIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME




YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

» Xumus, 11 kmace/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., Jlyaun B.B.;
nof penakuuei Jlynuna B.B., O0uiecTBo ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO

«JIPODA»; AkimonepHoe o61iectBo «M3narensctBo «IIpocBerieHuey

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://resh.edu.ru/
https://uchi.ru/



https://resh.edu.ru/subject/3/




