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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cCpelHero ooOiero o0Opa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanibHON 00pa3oBaTENbHONM MPOTPAMMBbI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM ctaHgapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusax Poccuiickoi
®denepauuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIO)KeHU «CTpaternn pa3BuTusl BocnuTaHus B Poccuiickoit
Oepnepanuun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K ONPENEIICHUIO
oO1ielt cTpaTerud 00y4ueHus, BOCIIUTAHUS U PA3BUTHS, OOYYAIOIINXCS CPEJICTBAMU
yaeOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
coJlep KaHMsl, pe3yJbTaTOB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XuMHYeCcKoe oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01ieo0pa3oBaTeNbHON  OpraHU3aIK, SBISETCS HEOTHEMJIEMOM YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB NPUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpbl
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
30POBbI0 M TPUPOAHOW cpene. Peanusyercss xXuMmMuyeckoe o00Opa3zoBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro 00Iero oOpa3oBaHusl CPEACTBAMU Yy4eOHOTO
npeaMera «XHUMHS», COJIEpPKaHHE M TIOCTPOCHHE KOTOPOro OIPEIETIEHbl B
nmporpaMme N0 XHMHU C YY4ETOM CHenu(PuKA HAyKd XUMUW, €€ 3HAUYCHUS B
MO3HAHWU TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enedl M NPUHLMUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI CpeaHero ooIero oopasosanus B Poccuiickoit deneparuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAET OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IMHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIaCTSIMU TPUMEHEHUSI.

TecHO B3aMMOJEUCTBYS C APYTMMU €CTECTBEHHBIMU HAayKaMu, XUMHS CTalla
HEOTHEMJIEMOMN YaCThI0O MHUPOBOH KYJIBTYPhI, HEOOXOIUMBIM yCIOBUEM YCIEITHOTO
Tpyda M KHU3HU Kaxaoro ujeHa oOmectBa. CoBpeMeHHas XMMHA KaK Hayka
co3uJaTeNbHas, KAaK HayKka BBICOKMX TEXHOJOTMA HampaBleHAa Ha pelieHue



IJI00ANBHBIX MPOOJEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTrBercTBHM C OOIIMMU MEISIMH U TPUHIUIAMU CPETHEro OOIIEero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUS B JKU3Hb COLIMYMa, HPOJOJKCHUS
00pa30BaHMsI B Pa3IMYHBIX 00JACTsIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XHMHEH.

CocraBnsomyMHA  npeaMeTa  «XHMHsD»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOmIass U HEOpraHWYECKas XHUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOUW XMMHH (C BKIIFOYEHUEM 3HAHUM U3 OOIIEH XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa coaepxaHus KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckass XuMus» chopmupoBaHa B NIporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XHMMHHM BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M BJICKTPOHHBIX
NPEACTAaBICHU O CTpoeHuH BemiecTB. CBelneHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OMOJIOTrHYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUHU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIACCU(PUKAMOHHBIX MMPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YyYEHHBII Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHuUs
TEOPETUYECKHI MaTepuan U (AaKTOJIOTMUECKHE CBEACHHMS O BELIECTBAX W
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTHYECKUX TO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
000011aro11Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHUN O BaXKHEMIINX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHHUM, A TAKKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTAX TMpOTEeKaHus jaonoyiHseTcss B kypcax 10 um 11 kmaccos
AIIEMEHTaMH COJEP)KAaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHMMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ pOJib B IO3HABATEJIbHOM W IMPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAaXXEHHUS K IPOLECCY
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TBOpPYECTBA B O0JACTH TEOPUU M MPAKTUUCCKUX MPUIOKEHUN XUMUU, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh HUHGOPMALMIO U
NPUMEHATh €€ Uil TIONOJIHEHWS 3HAHUM, PEIICHUS WHTEIUICKTYAIbHBIX U
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/lad. B 1ienomM copepxanue yueOHOro
npeaMera «XHMHS» ~ JAaHHOTO  YPOBHS  H3YyYEHHUS  OPHEHTUPOBAHO  Ha
dbopmupoBaHrue y OO0y4YarOIIMXCd MHUPOBO33PEHYECKOM OCHOBBI ISl TOHUMAHUS
bunocockux MAEH, TaKWX KaK: MaTepUATbHOE €IMHCTBO HEOPTaHUYECKOTO U
OpraHUYECKOTr0 MHUpa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SIBICHUWA IMYTEM OSKCIIEPUMEHTa U
pelieHrs TMPOTHUBOPEUYMM MEXAy HOBBIMU (aKTaMH UM TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIA XMMHUU B PEIICHUU IKOJIOTUUECKUX MpoOIieM, a
TaKke mpo0eM cOepekeHUs SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIMTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOy4JarommMxcss MPUHITHIE MPOrpaMMON IO XUMHUU TOJXOJbl K OIPEACIICHUIO
COJlepKaHUsI M TOCTPOCHHUSA TpeIMeTa MpeayCMaTpuBalOT (HopMupoBaHUe
YHUBEPCAIbHBIX Yy4EOHBIX JEHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHUE IS
pa3IMYHBIX BHUJOB JICSATEIBHOCTU: pELICHUs TMpoOJieM, TIOWCKa, aHaiu3a u
00paboTku nHGOpMAIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCJIEI0BATEIbCKON AEATEIbHOCTH, 3aHUMAIOIECH Ba)XKHOE€ MECTO B IMO3HAHUU
XUMUH.

B mpakTtuke mnpenogaBaHusi XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, TaK U Ha YPOBHE cpeiHero ol1iero o0pa3oBaHusi, P OMPEICICHUN
COJICpKATEJIbHOW XapaKTepUCTUKU LIeJIed H3yUYeHHUs TpeAMeTa HampaBiIeHUEM
MEePBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH 4YEJIOBEKAa U KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOUKM 3PEHUSI TAKOW MOAXOJ K OINPEACICHHUIO LIEJEH H3y4YEeHUs
MpeaMeTa SABJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUsS TJIABHBIMHU LIEJISAMU HU3YyUYECHHS IMpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 1) siBisIIOTCSA:

- (hopMHUpOBaHHE CHUCTEMbl XMMHUYCCKHX 3HAHMI KaK Ba)KHECHIIICH COCTaBIISIOIICH
€CTEeCTBEHHO-HAyYHOUW KapTUHBI MHpPa, B OCHOBE KOTOPOM JieKaT KIIFOUEBbHIE
MOHATUSI, PyHIAMEHTAJIbHbIE 3aKOHBI M TEOPHUU XUMUM, OCBOCHHE sI3bIKa HAYKH,
YCBOGHHE U NMOHUMAaHUE CYIIHOCTH JOCTYITHBIX 0000IIEHUI MUPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJICHHE C UCTOPUEH UX Pa3BUTHS U CTAHOBIICHUS;

- (opMupoBaHME W pa3BUTHE MPEACTABICHUM O HAYYHBIX METOJaX IO3HAHUS
BEIIECTB M XUMHMUYECKUX pPeakUuuid, HEOOXOIUMBIX [JIsi MPUOOPETEHUS YMEHUU
OPUEHTUPOBATHCA B MHUPE BEIIECTB U XUMHYECKUX SIBIICHHM, UMEIOIIUX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U ITOBCEAHEBHOM KU3HU;



- pa3BUTHE YMEHHI U CIOCOOOB JEATEIbHOCTH, CBA3AHHBIX C HAONIONEHUEM H
OOBSICHEHHEM XHMHUYECKOTO JKCIIEPUMEHTA, COOJOICHUEM TIpaBU OE30MacHOTO
oOpaIlieHus C BEIIeCTBAMHU.

Hapsiny ¢ aTum, copepikaTellbHas XapaKTepUCTHKa IIeNiel U 3a71a4 U3ydeHUs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA H CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMHU NIPHOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpENoAaBaHNK XUMUU B OOJbIIed CTENeHW OTHAéTCs  MPEANOYTEeHHE
NPAKTUUECKONH KOMIIOHEHTE COJep)KaHus OOydYeHHus, OPHUEHTHPOBAHHON Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHON OpraHM3aliy, BIAACIOIIETO0 HE
HA0OpOM 3HaHWW, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO TOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS WX B PEANTbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a71ad.

B cB3m ¢ 3TUM TIpu U3YYCHUHW TIpeaMeTa «XHMUS» JIOMHHHPYIOIIEEe
3HauEHUE MPUOOPETAIOT TaKKUE LIETU U 3a]]a4H, KaK:

ajanTamnys 00yJarolmuxcsi K YCJIOBHSIM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHpOBaHUE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY HPUHATHIO TPAMOTHBIX
peleHnil B KOHKPETHBIX KU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX C BEIIECTBAMU M HX
IPUMEHEHUEM;

dbopmupoBaHre y O0Oy4alOmUMXCS  KJIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCAaIbHOE 3HAUEHUE I pPa3jINuHBIX BHIOB
NEeATEIbHOCTH: PEelIeHus MpolJieM, MoucKa, aHaiau3a u 00paboTku uH(poOpMaIuy,
HEOOXOUMBIX I TPUOOPETEHHs OIbITa AEATEIBHOCTH, KOTOpas 3aHMMAaeT
BXHOC MECTO B T[IO3HAHWM XHMHH, a TaKXKe I OLEHKH C TMO3UIUI
IKOJIOTUYECKON OE€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPENy;

pa3BUTHE TO3HABATEIILHBIX WHTEPECOB, MHTEIUICKTYATIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEM 00yUarOIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU TTOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEeMEHHBIC HH(POPMAIIMOHHBIE TEXHOJOTHUU JIJIsl TIOMCKA W aHaln3a yuyeOHOU u
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMUS;

(dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, MpH IJIAHUPOBAHUH M TPOBEICHUH XHUMHYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HANPaBIEHHOCTH XWUMHUHU, €€ BAXXKHOW PONM B PEHICHUH TI00ANBHBIX MPoOIeM
PaIMoOHAaIBLHOTO MPUPOAOIOIB30BaHNs, TIOTIOTHEHUS YHEPTETUIECKIX PECYPCOB U
COXpaHEHHUsl TPUPOTHOTO PABHOBECHs, OCO3HAHWS HEOOXOAMMOCTH OEpesKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe MNPUOOPETEHUS OIbITa
WCIIOJIb30BAHUS TOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.



B yuebHOM maHe cpemHero oOmero oOpa3oBaHHs TNPEAMET «XUMHS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB IpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YpOBHE
cpeaHero oomiero oopazoBaHusi, cocrapisieT 68 vaco: B 10 kimacce — 34 yaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hefienio).



COJEP XAHME OBYUYEHUA
10 KITACC
OPT'TAHNMYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHennit A. M. bytneposa, e€ ocHOBHBIE TOJI0keHUs. CTPYKTYypHBIE (POPMYIIBI
OpraHMYEeCKUX BEIIeCTB. [ oMoJorus, u30Mepus. XHUMUYECKas CBA3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o Ki1accupuKaMKM opraHnyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEHIIUX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
O3HaKOMJIEHHME C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE WU
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKHUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
pPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakiuu 3amelnieHus] U TOpPEHUs), HAxXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUJIEH U MPOMUIEH —
OpocTeiiliie NPEeACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmnOytagueHn-1,3: cTpoeHue, BakHEWIIHNE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMPOCTEHIIMIA TpPeICTaBUTENb AJIKHUHOB: COCTaB, CTpOeHHE, (U3MYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QU3NYECKHE U XMMHUYECKUE CBOMCTBA
(peakiuu rajoreHUpOBAaHUSI U HUTPOBAHUS), MOJYYEHUE U MPUMEHEHHE. Tomyon:
cocmas, cmpoenue,  uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NONyYeHue u npumeHexue. TOKCUYHOCTb
apeHoB. ['eHeTMueckass CBSI3b MEXIYy YIVIEBOJOPOAAMH, NPHUHAIISKAIIUMHU K
pPa3IMYHBIM KJIACCAM.



[IpyponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
MEPEeroHKa, KPEKUHT (TePMUYECKUM, KaTaUTUYECKUil), muposn3. I[IpoaykTs
nepepadoTKku HepTH, UX TPUMEHEHUE B MPOMBILIUIEHHOCTH U B ObITy. KameHHbIi
yToJb ¥ MPOAYKTHI €r0 MepepadoTKU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHWE C oOpaslamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedpte» u  «Yromp», MoIeIHpOBAHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJOr€HONPOU3BOHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOIYYEHUE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnble 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKLIWU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranayeckue CoeJUHEHUS

[IpenenpHble OQHOATOMHBIE CIMPTHI. MeETaHOJ M DJTAaHOJN: CTPOCHHE,
¢uznyeckue M XHUMHUYECKHE CBOICTBa (peakUMM C aKTHUBHBIMU METaJUIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHE. BoaopoaHbie CBSI3U MEXAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJAa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWIECHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEJTOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepruHa v STUIIEHTJIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME U XHUMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerupl U Kemowuwvl. DopManmpaerun, aneTanbAETHN:  CTPOECHUE,
dusznyecKkue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAuECTBEHHbIE PEAKLIMN ), IOJyYEHHUE U IPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHAs U
YKCYCHasi KHCIIOTBI: CTpOeHHe, (pU3MUecKre U XMMHUYECKHE CBOICTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIy4eHne U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBas KUCJIOThl KaK MPEACTABUTENN BBICIIUX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CnoxxHble 3(Qupbl KaK MPOU3BOJHBIE KapOOHOBBIX KuCIOT. [uuponus
cinoxHbIX 3¢upoB. Kupsel. 'uaponus xupos. [Ipumenenue xxupoB. buonorndyeckas
POJIb )KUPOB.

VYrneBonpl: coctaB, KiaccuUKalUs ~ yrieBojoB  (MOHO-, JHU- U
nonucaxapuibl). ['oko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
runpokcugoM meau(ll), okucnenne aMmuadHbiM pacTBOopoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TIJIIOKO3blI), HaXOXKJIECHHWE B MPHPOJE, MPUMEHEHUE,
ononornyeckas poiib. @otocuHre3. pyKTo3a KaK U30MEP IITHOKO3BIL.




Kpaxman u nemnono3a Kak NpupoaHble nmoauMepbl. CTpoeHue Kpaxmaia H
neunono3sl.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmana (TUIPOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHUE W OINHMCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusiom Menu(ll)), MHOroaToOMHBIX CHUPTOB (B3aUMOACHCTBHE TJIUIEPUHA C
rugpokcugom meau(ll)), anpaerunos (OKMCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aummoneicTBHEe Kpaxmana C HOJOM),
IIPOBE/ICHHUE MMPAKTHUYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUH).

A3oTcoeprkaiue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk am(OTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TiuiuHa). buonornyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHnas,
BTOpPUYHA M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OCIIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

DKCIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
HAOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKIIUK OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIC TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMeEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSS MOJIEKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHS.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXpeaMETHBIX CBSI3€M NPU U3YYEHUHU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TOHSATUM, SBISIONIMXCS CUCTEMHBIMHU JUIS OTACIIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
3aKOH, TEOpHs, aHaJIM3, CUHTE3, KJacCUu(UKalus, MepuoIUdHOCTh, HAOII0IEHUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: MmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKUI ypPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NYECCKUE BETUIMHBI U CAMHUIIBI UX U3MEPEHUS.
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buonorust: kinerka, opranusMm, Omocepa, oOMEH BEIIECTB B OpraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIeBOABI, JKHPHI,
(hepMeHTHI).

['eorpadus: MuHEpasbl, TOPHbIE MOPOABI, MOJE3HbIE UCKOMAEMbIe, TOIUIMBO,
pecypcehl.

TexHonorHs: MUIIEBBIE TMPOAYKTHI, OCHOBBI pAaIlMOHAJIBHOTO MUTAHUA,
MOIOIIIUE CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHYECKUE MpernapaThl, MaTepuabl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMUHU

XUMUYECKUI d3IeMeHT. AToM. Sapo aroma, H30TONBL. OJIEKTPOHHAs
000J109Ka. DHEPreTHUECKUE YPOBHH, MOAYPOBHH. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpe/esieHusl JIEKTPOHOB M0 OpOUTAIIM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[leproguueckuii 3akoH u I[lepuoanyeckasl cucTeMa XHUMHYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cUCTEMBbI
xuMuueckux asnemeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHUS CBOMCTB XHUMHUYECKHUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TpyIIaM H MepUoaMm.
3HauyeHHE MEPUOIUYECKOro 3aKOHA B PA3BUTHUU HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, WOHHAs, MeTajuimdyeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJCHTHONW XWMHUYECKOW CBsI3U (OOMEHHBII W JOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATENHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.

[lonarne o aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOUJIHBIE PACTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEJIMHEHUH. Homenkinarypa
HEOPTraHWYECKUX BEHIeCTB. [ eHeTHyeckas CBsI3b HEOPTaHMYECKHX BEILECTB,
NPUHAATICKAIIMX K PA3IMYHBIM KJIACCAM.

Xumuyeckas  peakiusa.  Krnaccudukamumss  XMMHUUYECKHUX — peakiuid B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILEHUS SHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakuuu, € 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMble
peakuuu. XUMHUYECKOe paBHOBecHe. @DakTOpbl, BIMSIOLIME HA COCTOSHHUE
xuMu4deckoro pasHosecus. [Ipunnun Jle Ilarense.
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Dnextponutryeckas nuccornuanys. CuibHbIC U clladbie 3neKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTpAJIbHAS, I1I€JI0YHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHbBIC PEAKIINH.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB U HX NPEBPAILICHUN:
neMoHcTpanus Tadiui «[lepuoguyeckas cucrema XxuMuueckux sjaeMmentos 1. U.
MeHnneneeBay, H3ydeHHE MOJIeNield KPUCTAUIMUYECKUX PEMIETOK, HAONIoACHUE U
OMHCaHNEe JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE MEPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbI PACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWUKATOPA, pPEaKIUH HWOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BiusHue pa3nuuHbIX (aKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIUM.

PacuétHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IIOHSATHUS «MACCOBAas
JIOJIs1 BELIECTBAY.

Heoprannyeckas xumus

Hemeramnel.  Ilonoxxenue HemeraiuioB B llepuoauueckon  cucreme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuUMEpe
KHCJIOpOa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAUIOB (TaJOre€HOB, CEpPbl, a30Ta,
dochopa, yriepoga U KpEeMHHMs) W HMX  COCAMHEHUNH  (OKCHUJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U X COEUHECHUMN.

Meramnel. 1lonoxenne meramnoB B llepronnueckoil cucreMe XMMHUYECKUX
anemeHToB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTtayuioB. O6mume Qusnyeckue cBorcTBa MetauioB. CIUiaBbl METAJUIOB.
DNEKTPOXUMUUECKUI Pl HAMTPSYKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIUX METAIOB (HATPUM, KaJIMM, KaJbLIMi,
MarHui, aJlOMUHMHI, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUN.

O6mue cnocoObl momydeHus: MetauioB. [I[pruMeHeHrne MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
M3yYEHHUE KOJUICKIIMU «MeTalibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIIeHUE
AKCTIIEPUMEHTANIbHBIX 3a7a4, HaOJI0JIeHHEe M OIMCAHHE JIEMOHCTPAIlMOHHBIX U
Ja00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEAKIIUU Ha KATHOHBI METAJIJIOB).

PacuétHrble 3amaun.

Pacuérpl mMaccel BelecTBa WM 00bEMA ra3oB IO HU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIA OJTHO
13 BEUIECTB UMEET IPUMECH.

XUMUA U KU3Hb
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Ponp xumum B 0o0OecrieueHUH SKOJOTUYECKON, IHEPTETUYSCKON U THIIEBON
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BELIECTB W MATEPUATIOB: BAKHEHUIINE CTPOUTEIBHBIE
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl ISl 3JIEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHbBIE
yA0OpeHus.

XuMHUS M 3I0pPOBbE YEJIOBEKA: NPaBUJIa KCIOJIB30BAHMS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia OE30MaCHOTO KCIONb30BaHUA MpPEnapaToB ObITOBOKW XUMHUU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHbIe CBSI3H.

Peanuzamuss  MeXNpeIMETHBIX  CBsI3ed NpU  HM3yYEHUH oOwwed u
HEOpPraHWYeCcKOM XUMHUH B 11 Kacce oCylIeCTBISIETCS Yepe3 UCIIOIb30BAaHUE Kak
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W MOHATHM, SBISIOMIMXCS
CUCTEMHBIMHU JUJIS1 OTAEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOT'O [IMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATUS: HAy4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCUpUKalusi, NEepUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJIEIMPOBAHNE, U3MEPEHUE, SBIICHHE.

@dusnka: MaTepusi, YHEPTUsA, Macca, aToOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUYECKUN YPOBEHB, BEIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBA, (PU3MYECKUE BEIMYMHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHCTEMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEUIECTB B OpTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE HCKOMAaeMble, TOILUIMBO,
pecypchl.

TexHonorusa: XUMHYECKasi MPOMBIIIIEHHOCTb, METAJLUTYprusi, MPOU3BOJACTBO
CTPOUTEIBHBIX MAaTEPHAIOB, CEJIBCKOXO3SIMICTBEHHOE MPOU3BOJICTBO, IMHILEBAs
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIICHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHUX IpenapaToB, MPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTEpHAJIOB,
AJIEKTPOHHAs MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUU.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XNMHHU HA BA3OBOM YPOBHE CPEJHEI'O OBIIET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiuBaeT TpeOOBaHUS K peE3yjibTaTaM OCBOCHHS
OOyYarOMIMMHUCSL TPOTPAMM  CpPEIHEro oO0Imero o0pa3oBaHus (JUIHOCTHBIM,
METaNpeIMETHBIM U TpeAMETHbIM). HaydHo-meTonuueckoil OCHOBOM  JJis
pa3paboTKu TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHUCTEMHO-ACSITEILHOCTHBIM IMOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS NpeaAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABIISIONIUE:

OCO3HaHHE OOYYaIOIUMHUCS POCCUHUCKONW TPAKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4ME MOTUBAIMU K O0YUEHHUIO;

1[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTh OOYYaroIIMXcsi PYKOBOJICTBOBATHCS B CBOECH
JEATEIIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMM, MPUCYIIUMHU I€IO0CTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJM4Yue MPaBOCO3HAHUS IKOJOTHUECKON KYIbTYpPhl U CIIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHS» JOCTUTalOTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeajaMyd POCCHUUCKOTO TPaKJAHCKOTO OOIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAMH W  TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOIIUMHU  TMpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOCHUS NpeAMeTa «XHUMHS» OTPAXKAIOT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M TMPAKTHYECKOU EATEILHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS O COLMAJIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IMpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBLHBIX 3a/1a4, BBITIOJHCHUH
XUMHUUYECKUX IKCIIEPUMEHTOB;
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CHOCOOHOCTH TMOHUMAaTh M MPUHUMATh MOTHBBI, HAaMEpPEHHUs, JIOTUKY U
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHHUSA

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJEIUIO
OTE€UYECTBEHHON XUMUMU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTUUYECKOTO
NPUMEHEHUs XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHUSI HAyKU €CTh pe3yibTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeca M [03HABaTEIbHBIX MOTHUBOB B IOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e MHQOpMaLUU O MEPEAOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIOCOOHOCTH OLICHUBATh CUTYalluH, CBA3aHHbIE C XMMHUUECKUMU SIBJICHUSMH,
Y IPUHHUMATh OCO3HAHHBIE PELICHMsI, OPUEHTUPYSACh Ha MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBAPHILEH C
NO3ULNKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHUE IIOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupPOBAHUSI KYJIBTYPHI 310POBbSI:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBWwJI 0e30macHOro oOpalleHUus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHUMAHUSI IEHHOCTH TIPAaBWJI WHIUBHAYAJTHHOTO M  KOJUJIEKTHBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOCH;

OCO3HAHUS TOCTEACTBUNA W HEMPUATUS BPEIHBIX NMPUBBIYEK (YyHOTpEOICHUS
aJIKOTOJIsl, HAPKOTHKOB, KYpPEHHS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEI0BATEIbCKOM
NeSATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NeSTEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTHE€ B PEHICHUH MPaKTUYECKUX 3ajad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCuil pa3IudyHoOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH MO0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyJAa U pe3yibTaTaM TPYyAOBOM EATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HWHAMBHIYAJIbHON TpPaeKTOpUU
oOpa3oBanus, Oymymiedi mpodeccun W peanm3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;
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6) 3K0JI0rHYecKOro BOCIUTAHUS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HUCTOYHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHUMAaHUsl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIEM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIONb30BAHUSA JOCTWXKEHUUA XUMHH  JUIs
PELIEHHS BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JICMCTBUM U MTPEIOTBPAIIATH UX;

HaJIM4YUsl PaA3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, YKOJIOTHYECKON KYJIBTYPHI,
OmbITa NEATEIIBHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPaKTUKE, CIOCOOHOCTH M yMEHHUSA AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
dbopMHpOBaHUN PAIMOHATILHOTO HAYYHOTO MBIIIJICHUS, CO3J@aHUU IIEJIOCTHOTO
MPEACTaBICHUs 00 OKpPYKAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOJbI U YEJOBEKA, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHHM JJi1  COBPEMEHHOMU
HMBWIN3AaLMK: B €€ TyMaHUCTHYECKOM HANpPABICHHOCTH W BAXHOM pPOJIM B
CO3JaHUM HOBOM 0a3bl MAaTepUaIbHOU KYJbTYphI, PEIICHUH I100aIbHBIX TpodsieM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILEBON U
HKOJIOTUYECKO O€30MacHOCTH, B Pa3BUTUU MEIULMHBI, 0OECIIEYEHUH YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SBJICHUIA OKPYKAIOIIETO MUpPA U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUSA J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C UEJIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS JJIs
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENbCKOMN AESTEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUN 1O XHUMHUU B
COOTBETCTBHH C KM3HEHHBIMH NOTPEOHOCTAMU;
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UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JeSITeTbHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOIO MpeaMeTa «XUMHUs» Ha
YPOBHE CpeaHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
Ipolecc, CUCTEMA, HAyYHbIA (PaKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleA0BaHUe, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJlbHble Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue GyHKIMOHATBHON
IPaMOTHOCTH M COITMATIBHOM KOMIETEHIIMN 00y4YaroInXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIEC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBUS B MIO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHMKATHBHBIMA W  PETyJSATHBHBIMU
NIEUCTBUSIMU.

OBjaaaenue YHUBEPCAJIbHBIMHU Y4eOHbIMU NMo3HABaTeJbHbIMH
AeHCTBUSIMM:

1) 6a30BbIe JTOrMYecKUe AeiiCTBUS:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENCNIATh LENN JCITEIbHOCTH, 3aJaBas NapaMmeTpbl W KPUTEPUU HUX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACSITEIbHOCTH C MTOCTABJICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aMMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTCPUU JJIs KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIINM;

YCTAHABIMBATh IPUYUHHO-CICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHE PACCYXXJeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOJIb3yEMbIE B XUMHUU CHUMBOJINYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUUECKUI
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON
peakiuu — MpU PEIICHUU Y4YEOHBIX IO3HABATENIbHBIX M MPAKTUUYECKUX 3ajad,
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IPUMEHATh HAa3BaHHbIE MOJEJIbHBIE NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
peakuuit;

dbopMyIMpoOBaThH 1EJIM U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJECHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUITAHUPOBAHUS M MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOopMyInpoBaTh
000011IEHHS U BBIBOJIbI OTHOCUTENBHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJIEIIaHHOM padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METOJIOB [TO3HAHMSI.

3) pabdora ¢ undgopmanmeii:

OPUEHTHPOBAThCSI B PAa3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHanu3upoBaTh MH(OPMALMIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCT;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METObI MPU TMOUCKE U
orObope wuHpOpMaMK, HEOOXOJMMOM [l BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HUCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMy  TNpPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIA SA3BIK B KayecTBe CpeACTBa Mmpu padoTe ¢
XUMHUYECKOM HMH(pOpManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HaIJIS,IHOCTH.

OgyaieHUe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH e CTBUSIMU:

3aJlaBaTh BOIPOCHI MO CYIIECTBY 0OCYX AaeMOIl TeMbl B XOJ€ Majaora u/uiu
JUCKYCCUHM,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMS IPEJIOKEHHOM 3a]a4H;

BBICTYNIATh C MPE3EHTAlMENl pe3ylbTaTOB ITO3HABATEIBHOW AESTENbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PaOOThI MO UCCIEAOBAHUIO CBOMCTB
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U3y4aeMbIX BEIIECTB, PeaTu3alii y4eOHOro MPOEKTa U (HOPMYITUPOBATH BBHIBOJIBI
10 pe3yNibTaTaM IMPOBEAEHHBIX HCCIICJAOBAHUN MYTEM COTJIACOBAHUS TO3UIUHA B
X0J1e 00CYKICHUS  0OMEHA MHECHHSIMU.

OBJiajieHNe YHUBEPCAJTbHBIMHU PeryJsiITABHBIMU ICiCTBUSIMH:

CaMOCTOSITEJIFHO TUIAHUPOBATh M OCYIIECTBISITH CBOIO IT03HABATEIBHYIO
JEATENbHOCTh, ONpeAensas e€ UeNMu W 3a1aud, KOHTPOJIMPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TIPEAaracMblii aITOPUTM JCHCTBUH TIpH
BBIMIOJTHEHUH YYE€OHBIX U HCCIIEOBATEIbCKUX 3aj7ad, BbIOMpaTh Haubosee
3QPEKTUBHBIA CMOCO0 WX pEImeHHs ¢ Y4ETOM IIOJyYEHUS HOBBIX 3HAaHUH O
BEIIECTBAX U XUMUYECKUX PEAKITHSIX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH NESTEIHHOCTH Ha OCHOBE CaMOaHAJIM3a
¥ CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHudeckas XUMUSI»
OTpaXKaroT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHUM O XHMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHPA, POJM XHMHUU B TIO3HAHUU SBJICHUU
npuposibl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYECKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIJICHUE  CUCTEMOM  XHMMHWYECKHMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIaraloIIyue TMOHATHS (XMMHUYECKUM DSJIEMEHT, aToOM, OJJICKTPOHHAas
000J109Ka aToMa, MOJIeKYJIa, BAJICHTHOCTD, DJICKTPOOTPHUIIATEILHOCTh, XUMHUYECKast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpam€HHas), MOJb, MOJSpHAs
Macca, MOJIPHBIM O00BEM, YIIEPOIHBIN CKeleT, (yHKIIMOHANbHAS TPYIIIa,
paauKal, U30MEPUs, U30MEPBI, TOMOJIOTUYECKUN PSAI, TOMOJIOTH, YIJIE€BOJOPOIbI,
KUCJIOPOJI U a30TCOAEPKAIIME COCIUHEHUS, MOHOMEpP, IOJIUMEP, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa, 3aKkOH COXpaHEHHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUW SI3bIK XMMHHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JIeXKAIME B OCHOBE TMOHUMAHUS MNPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHUX
ABJICHUHN, (PAKTONOTHUECKUE CBEJCHUS O CBOMCTBax, COCTaBe, IOJYYECHUU H
0€30MacHOM HCIIOJb30BAaHUU BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JICITEIbHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHbBIE MPU3HAKU TIOHSITHH,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIME IMOHITHUS MPH
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALCHUN OPTaHUYECKUX COCAUHECHUM;
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c(hOpPMHPOBAHHOCTh YMEHHUH HCIIOJIH30BAaTh XUMHUYECKYIH) CHMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIli€HHOM)
bopMya OpraHMYEeCKMX BEHIECTB W YpaBHEHUN XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJIEIHM MOJIEKYJ OpPraHMYECKUX BELIECTB IS MIUIIOCTPALMU HMX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJJIC)KHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIACCy/Tpynne COeauHEHUN (YTrJIeBOJOPOIBI, KHUCIOPOA U a30TCOJIEpKalllne
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHHUS), JlaBaTh UM Ha3BaHUS II0
cuctematudeckoir HomeHknatype (IUPAC), a Taxke TPHBOAUTH TPHUBHAIBHBIC
Ha3BaHMS OT/ACJIBHBIX OPraHUYECKUX BEHIECTB (ITWJICH, MPOMWICH, aleTUJICH,
ATUJICHTJIMKOMb, TIUlEepUH, (eHois, dhopmanpaeruj, areTaibAerua, MypaBbUHAs
KHCJIOTa, YKCYCHAasi KMCJI0Ta, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAsT KUCJIOTA, TII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOM CBSI3HM B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHEIE);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa mis 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHMHM  XapaKTepuU30BaTb  COCTaB, CTPOECHUE,
dbuznyeckrue M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHbBIX
KJIACCOB OPraHUYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, alleTUJICH,
oyranuen-1,3, metwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, ATUJICHIJUKOJIb,
TJIMIEPUH, (EHOJ, aleTalIbICTU]l, MypaBbUHAs M YKCYCHasi KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMH COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIUA C
HCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOJIOPOIHOTO
ChIpbs (HE(pTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TMepepaboTKu W
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepaboOTKH;

c(OPMHPOBAHHOCTh YMEHUU TPOBOAUTH BBIYUCICHHUS [0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEéMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOJYKTa
peakiuu 1O W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJIHOTO M3 HCXOJTHBIX
BEILIECTB WJIU MPOYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJACTh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUHN (HAOI0/IeHEe, N3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
WCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS Uil TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMHM M HUX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOM ¥ JTaOOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBWia OOpaIieHus: C
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BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU MO BBIMOJHEHUIO JTa0OPaTOPHBIX
XUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUH IJIAHUPOBATh M BBINOJHAT XHWMUYECKUHN
HKCIIEPUMEHT (TIPEBpaIleHUs OpraHMYECKUX BELIECTB PU HATPEBAHUU, ITOTYUCHHE
TWJIEHA M M3yYEHUE €ro CBOWCTB, KAaYECTBEHHBIE PEAKIMHU OPraHUYECKHUX
BELIECTB, JCHATypalus OEJKOB NpU HAarpeBaHUM, LBETHBIE PEAKIMHU OEJIKOB) B
COOTBETCTBUM C IPaBWJIAMU TEXHUKH OE€30MaCHOCTH NpU OOpalleHuu C
BEIIECTBAMH U J1A0OpAaTOPHBIM O0OPYJOBaHMEM, WPEICTABIATH PE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OopMe 3alucH YpPaBHEHUH COOTBETCTBYIOIIMX
peaxiuii 1 GOpMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB,;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3HPOBATH XHWMHUYECKYIO
uH(pOpMAIMIO, TMOJY4YaeMyl0 U3 pa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOMU
uHpopmanuu, HTEpHET U Apyrux);

C(OPMUPOBAHHOCTb ~ YMEHHUW  COONIOATh  MpaBUiIa  HKOJIOTUYECKU
1eJIecOo00pa3HOro MOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAaHEHHUSI CBOETO 3J0POBbsl M OKPY’KAIOLIEH NPUPOJHOW Cpenbl, OCO3HABaTh
OMAaCHOCTh BO3JECHCTBUS Ha >KMBBIE OPraHU3Mbl OIpPENEIEHHBIX OPraHMYECKUX
BellecTB, NoHUMas cmbica nokazarens 1K, mosicHITs Ha mpumepax crnocoObl
YMEHBILIEHUS M TMPEAOTBpAILlEHUs] HMX BPEIHOTO BO3JEUCTBUS Ha OpraHU3M
YeJI0BEKa;

Ui 00yYaronIMXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 370POBbsI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX TIMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIICTIBIX H  CJIA0OBHUIAIIMX OOYy4alolIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHmdeckas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHHH: O XUMHYECKOM  COCTaBIISIONMICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B T[O3HAHUU SIBIICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKITMOHATBLHON TPAaMOTHOCTH, HEOOXOAMMOM JIJISI pEIICHUS TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHUX  3HAaHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralONIUe MOHATUSA (XUMHUYECKHI 3JEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCIICHHS, XUMAYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAS, METAJUTMYECKas, BOJOPOJIHAS ), KPUCTAJUIMYECKasl PEIIETKA,
TUNBl XUMHYECKHX  PEAKIUH, PACTBOpP, DJIEKTPOJUTHI, HEIEKTPOIUTHI,
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AIEKTPOJIUTUYECKAS JIUCCOLUUAIMSA, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTb
XUMUYECKON pPEaKIuu, XUMHUYECKOE pPABHOBECHE); TECOPUU U 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKOU Aucconuanuu, nepuoguueckun 3akoH JI. M. Menneneena,
3aKOH COXPAaHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAIICHUS dHEPTUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE INMOHUMAHHS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUM, (PAKTOJIOTMYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIY4YEHUU U 0€30MMaCHOM HCTOJIb30BAHUU BAKHEUIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIIBHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKW TIOHSTHM,
YCTaHABIIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TOHSITUSA MPH
ONMCAHUY HEOPTaHUYECKUX BEILIECTB U UX MPEBPALICHHUI;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJb30BATh XUMUYECKYI0 CHUMBOJIUKY JIJIsI
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  PEAKIUH,
cuctematudeckytro HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTJEIBHBIX
HEOPTraHWYECKUX BeIIeCTB (yrapHblii ra3, YrJEKUCHbIM ra3, aMMHak, TaméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS COJ/IA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX JIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHYECKOU
CBsI3M (KOBaJECHTHAsl, MOHHAS, METAJNINYECKasi, BOJIOPOHAS) B COSUHEHUSX, THI
KPUCTAUTMYECKON peIIETKH KOHKPETHOTO BeIlleCTBa (aTOMHAas, MOJEKYJspHasi,
WOHHAs, METAJJTINYECKas), XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTaHMYECKUX
COCIMHCHMI;

c(hOpMUPOBAHHOCTH YMEHUU YCTaHaBJIUBATh MPUHAJIEKHOCTD
HEOPTaHMYECKUX BEIIECTB MO HX COCTaBy K ONpeACTIEHHOMY KiaccCy/TpyIre
COCIMHEHUH (MPOCThIE BEIIECTBA — META/UIbl M1 HEMETaJlIbl, OKCHUJIbl, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI MEpUOaNIecKoro 3akoHa [l.
W. MenneneeBa u J1eMOHCTPUPOBATH €0 CHCTEMATH3UPYIOINIYI0, O0BICHUTEIHHYIO
Y IPOTHOCTHYECKYIO (DYHKITUU;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHToB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xuMmudeckux saementoB JI. M. MenpaeneeBa, MCHONb3ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHIY, OOBSICHSITD
3aKOHOMEPHOCTU MU3MEHEHUSI CBOWCTB XMMUUYECKUX JIEMEHTOB U UX COCIUHEHUM
10 nepuonaaM u rpymnnaM Ilepuonuueckoi cucteMbl XUMHAYECKUX diieMeHToB 1. U.
Mengeneena;

cOPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHMCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JUYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TE€HETUYECKOU CBS3U MEXIAY HEOPTraHMYECKUMU
BEIIECTBAMH C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKHUE DPEAKIIUU TIO0
pa3IMYHbIM TpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrollnX BeEIIECTB, TEIJIOBOMY
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ahdexTy peaknuu, W3MEHEHUIO CTEMEeHEW OKHUCIICHHS SJEMEHTOB, 0OpaTUMOCTH
peakuuy, y9acTHIO KaTajln3aTopa);

C()OPMUPOBAHHOCTh YMEHMH COCTABISATh YPABHEHMS pEaKUUil pa3iIMuHbIX
THUIIOB, TIOJIHBIE U COKpPAILEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCIIOBUS, IPU KOTOPBIX 3TU PEAKLMU UAYT A0 KOHIA;

C()OPMUPOBAHHOCTh YMEHUI NPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KaueCTBEHHBI COCTAaB pa3jIMYHBIX HEOPIaHWYECKUX BEIECTB, pPACIIO3HABATH
OTIBITHBIM MTYTEM HOHBI, MPUCYTCTBYIONIKNE B BOJHBIX PAaCTBOpPaX HEOPTaHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh YMEHHMHM  PACKpPBIBATh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ITUX PEAKLINM;

c(OpPMHPOBAHHOCTh YMEHUIN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peakuuu OT pa3iIMyuHbIX (PAaKTOPOB; XapaKTep CMEIIECHUS XUMHUUECKOIO PAaBHOBECHS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiictBus (npuHuun Jle Illarense);

C()OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTb XHUMUYECKUE IPOLECCHI,
JeKalue B OCHOBE IPOMBIIIJIEHHOTO MOJIyYE€HUs CEPHOM KHUCIOThI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

C(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIUYUCICHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILLIEHUN Ta30B
IPU XUMHYECKUX PEAKIMSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIieHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIIbITOB;

C(OPMUPOBAHHOCTh YMEHHUH TIJIAHUPOBAaTh M BBINOJHATH XUMUYECKUH
IKCIEPUMEHT (pa3lIoKeHHE MEepPOKCHIAa BOJOPOAA B MPUCYTCTBUU KaTaau3aTopa,
ONpENENEHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM peakiuH,
peakiMy MOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMu Ha cynbdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7ay 110
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPABWIAMH TEXHUKU
0e30MacHOCTH MIPU OOpaIlEHNH C BEIIECTBAMU M JIA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
YPaBHEHUH COOTBETCTBYIOLMX PEAKIUI U (POPMYyJIUPOBATH BBIBOJBI HAa OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHWMHUYECKYIO
uHGOpMAIIMIO, TONYyYaeMyl0 M3 pa3HbIX HMCTOYHHMKOB (CpeICcTBa MacCOBOMU
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
IIEJIECO00Pa3HOTO0 TIOBEICHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IIEIIAX
COXPaHEHHUsSI CBOETO 3I0POBbsl M OKPYKAIOUIEH MPUPOTHON Cpellbl, 0CO3HABATH
OIMaCHOCTH BO3/ICHCTBUS HA JKHUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHINMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMEHBIICHUS |
MPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBUS HAa OPTAaHNU3M UYEIOBEKa,

JUIST O0Y4aroONINXCs ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMEHHE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMUYECKUX SBJICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYaloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
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TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanue pa B U TeM u¢poBbI
Ne i/l S — pasaeso ¢ Beero KonrTpoasubie IlpakTuueckue glé p?:f 003 aT:‘?IbHH e
padoThI padoThI pecypebi
Pa3znea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmet oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 3
bytneposa
Htoro no pazneny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIe yraeBOAOPOABI — aJTKAHbBI 2
29 HenpenenbHbie yrieBoaopoIbl: alKeHbl, 6 1
QJIKa/IUEHBI, aJTKUHBI
2.3 ApoMaTu4ecKue yrieBoaoposl 2
24 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U 3 1
UX mepepadoTKa
HWroro no paznery 13
Paspnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust
3.1 Crnuptsl. @eHon 3
39 Ansaeruabl. KapOOHOBBIE KUCITIOTHI. 7 1
CnoxxHbie 2(UPBI
3.3 YrineBoasl 3 1
Hroro 1o pasneny 13
Pasznea 4. A3oTconepxaiye oOpraHudecKkue coe{uHeHust
4.1 AMuHBL. AMUHOKHCIIOTHL. benku 3
Hroro no pazgeny 3
Pa3pnen S. BeicokoMoOJIeKY IS pHBIE COCAUHEHHUSA
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5.1 ‘ [Tnactmaccel. Kayuyku. Bomokna

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/jesioB U TeM ugposbie
Ne n/m EpOrPAMMEI pasi Beero Konrpoabublie  IlpakTuueckue E)I:Spg)f OBAT eJ)IBHH e
padoTshI padoTsbI pecype
Pa3nes 1. Teopernueckue 0CHOBbI XMMHMHU
Crpoenue atoMoB. [lepuondeckuii 3aKoH U
1.1 [Tepuoanueckas cucTeMa XMMHUYECKUX 3
anemeHToB JI. 1. Menaeneena
19 Crpoenue BemiecTBa. MHOroo0Opasue 4
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro o pasneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertasibl 6 1
2.2 Hemeramibt 9 1 1
23 CBsI3b HEOPTAHUYECKUX U OPTAHHIECKUX 5
BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus u :Ku3Hb
3.1 ‘ XWUMUs U KHU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
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INOYPOYHOE IINTAHUPOBAHUE

10 KITACC
KoJunvecTBOo 4yacoB JJIeKTPOHHbIE
Ne Tema vooKa K n Hara uudposbie
n/n yp Bcero 06H TPOILHBIE pﬁalcanecKne H3yueHus | 00pa3oBaTe/ibHbIE
padoTbI padoTbI pecype
1 [Ipenmet oprannyeckoil XuMuu, e€ 1
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAUECHHE
5 Teopust CTpOEHU OPraHUYECKUX COCTMHEHUI 1
A. M. bytiiepoBa, €€ OCHOBHbIE NIOJIOKEHUS
[IpencraBienue o K1accuPpUKaIUN
3 opraHu4eckux Beniects. Homenkiarypa 1
(cucremaTuyeckasi) U TPUBHAIbHBIE HA3BAHUS
OpPraHUYECKUX BEILECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN 1
PAA
5 MertaH 1 3TaH — NPOCTENIINE TPENCTABUTENN 1
AJIKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1
7 OTUieH U NpONUIeH — IpocTeiine 1
IIPEICTAaBUTENHN AJIKEHOB
8 [TpakTuyeckas padora Ne 1. «ITomyuenue 1 1
ITUJIEHA U U3YYEHHE €0 CBOWCTBY
Anxaauensl. byraguen-1,3 u metun6yraauen-
9 1,3. Tlony4yeHne CHHTETUUECKOTO KayuyKa 1 1
pE3HHBI
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHS,
10 TOMOJIOTUYECKHUM psAll. ALETUIIEH — 1
MIPOCTEUIINN NPEJCTABUTEND AIIKUHOB
11 Beruncnenus no ypaBHEHHIO XUMHYECKOU 1
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pCaKuu

Apenbl: 6eH301 U TOIy0J. TOKCHYHOCTh

12
apeHoB

13 I'eneTnueckas cBS3b YIiIeBOJOPOIOB,
MIPUHAJIKANINX K Pa3JIMYHbIM KJ1accaM

14 KonTponbnas pabora no pazaeny
«YTIIEeBOIOPOABD)

[IpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB:

15 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIE T'a3bl,
He(PTh U IPOAYKTHI €€ IepepadoTKu
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOIOB:

16 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC Ta3bl,
He(PTh U IPOAYKTHI €€ IepepadoTKu

17 [IpenenpHBIC OTHOATOMHBIC CITUPTHI: METAHOI
u 3Tanon. Bogopoanas cBsi3b

18 MHOroaToMHbI€ COIUPTHI: TUIICHTIUKOIb U
TIIALEPUH

19 DeHoII: CTPOCHHUE MOJIEKYITbI, (PU3UIECKUE U
XUMHUYECKHE CBOICTBA, MPUMEHEHHE

20 Anpaerupl: hopManbAeTHI U alleTalbIeT U/,
A1leTOH

21 OIHOOCHOBHEIE MpeCIbHBIC KAPOOHOBKIC
KHCIIOTHI: MypaBbUHAs M YKCYCHAsI

29 [IpakTuueckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOUM KHCIIOTBI»

23 CreaprHOBas U OJICHHOBASI KUCIIOTHI, KaK
MIPEJICTABUTENH BBICIIUX KaPOOHOBBIX KHCIIOT

24 Mpbiia Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT,
HX MOIOIIEE ICHCTBHE

o5 CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC

Kap6OHOBBIX KHUCJIOT. FI/I,Z[I)OJ'II/IS CJIOXKHBIX
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a¢hupoB

XKupsl: runpoan3, npuMeHeHue,

26 1
OMOJIOTNYECKast POJIb KUPOB
VYTaeBopsl: COCTaB, Kilaccuukanus.

27 Baxneiimme npeacTaBuTENN: TIOKO03a, 1
¢bpykTO3a, caxaposa

28 Kpaxman u nemnrono3a Kak nNpupogHbie 1
TIOJIUMEPHI
KontponbHas pabora 1o pasaeny

29 «Kucnopoacoaepxaniyue OpraHnIeCKue 1
COCJIMHCHUS

30 AMWHBI: METHJIAMUH U aHUJIUH 1
AMUHOKHCIIOTHI KaK aM(OTEpHBIC

31 OpPraHUYECKUE COCTUHEHUS, X OMOJIOTHUECKOE 1
3Hadyenue. [lenTupl

30 benku kak mpupoIHbIE BEHICOKOMOJICKYIISIPHBIC 1
COCITMHCHUS

33 OCHOBHbBIE TIOHATHS XUMHH 1
BBICOKOMOJIEKYJISIPHBIX COeTMHEHUN
OcHOBHBIE METOIbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHECHUM. 1
ITnacTmacchl, Kaydyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

KonuyecTBo yacoB DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoabuerte  Ipakruueckue fll3y'leHI/lﬂ :)Iﬁl?a[:);OBaTeﬂbHLle
padoTshI padoThbI pecype

1 XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs 1

KOH(UTYypalusi aTOMOB

[Tepuoaunueckuii 3akoH u [lepuoanueckas
2 cUCTeMa XuMHU4eckux aiemenTos /1. 1. 1

Menzeneesa, UX CBSA3b C COBPEMEHHOU TeopHeit

CTPOEHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB

XUMHYECKHX 3JIEMEHTOB U UX COSAMHEHUN O
3 rpynmnam u nepuojam. 3HaueHue 1

MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
xumMuueckux asemenToB .. Menieneena B
pa3BUTUHU HAYKH

CtpoeHue BelecTBa. XUMUYecKas CBsI3b, €€
4 BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAICHTHOM 1
cBsi3u. BogopoaHas cBsizb

BanieHTHOCTB. DNIEKTPOOTPUIIATETEHOCTD.
5 Crenens okucienus. Beniecta MOJIEKyIIpHOTO 1
Y HEMOJIEKYJISIPHOTO CTPOECHUS

ITonsitue o gucniepcHbIX cucteMax. ICTUHHBIE U
6 KOJUIOMJHBIE pacTBOPBL. MaccoBas 101 1
BEILIECTBA B pACTBOPE

Knaccudukanmst 1 HOMeHKIIaTypa
HEOPraHWYECKUX CoeMHEHUN. [ eneTnueckas

7 1
CBSI3b HCOPTaHUYECKUX BEIICCTB, Pa3IMUHBIX
KJIaCCOB

8 Knaccudukanus XuMHUeCKUX peakinii B 1
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HEOPraHMYECKO U OpraHN4ecKoi XUMHUU.
3aKOH COXpaHEHMsI MACChl BELLIECTB; 3aKOH
COXpaHEHHUS U IPEBPAIICHUS SHEPTUU TPU
XUMUYECKUX PEaKIusIx

CkopocTtb peakiu. OOpaTuMble peakuu.
XUMHUYECKOE PaBHOBECHE

10

ITpakTrueckas padora Ne 1. «Brnusaue
pa3sTUYHBIX (PAKTOPOB HA CKOPOCTH XUMUYIECKOM
peaKIum»

11

12

13

14

DJeKTpoMTHYECKas auccoruanus. [lonstue o
BOZIOpOAHOM Moka3zatene (PH) pactBopa.
Peakiiuu nonnoro oomena. ['maponus
OPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.
[TonsiTrie 06 3MEKTPONM3€E PACIIIaBOB U
pacTBOPOB COJIEeH

KonrtponsHas pabota no pazaeny
«Teopernyeckue OCHOBBI XUMHM

Mertamibl, ux nosnoxenue B [leprnoanueckoi
cUCTeMe XuMHuIeckux snemeHToB /1. 1.
MeHneneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB.
O6mue ¢pu3nyeckre CBOMCTBa METAIIOB

15

16

17

CrnaBel METAIIOB. DJIEKTPOXUMUYECKUH PAJT
HaIpsDKEHUN METaJNIOB

XHUMHUYEeCKHE CBOMCTBA BAXKHEHIIINX METAJIJIOB
(HaTpuil, Kanui, KaNbIUNA, MAaTHUN, ATFOMHUHUN )
" UX COEeTMHEHUH

XHUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
CO€IUHEHMI

18

XuMHYECKHe CBOMCTBA IIMHKA, JKeJie3a U UX
COEIMHEHU I

19

[IpakTuyeckas padora Ne 2. "Perenue
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20

21

22

AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«Metamae»"

Hewmeramnsl, ux nonoxxenue B [leprnoanueckon
cHCTeMe XuMHYecKux siaeMeHToB Jl. H.
MeHnpeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB

du3nyeckue CBOMCTBA HEMETAILIIOB.
AnoTponusi HeMETauIoB (Ha IpUMeEpe
KHCIIOpOJ1a, cephl, (hocdopa u yriaepoaa)
XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPHI U UX
COCIMHEHUN

23

24

25

XuMHYECKue CBOMCTBA a30Ta, hocdopa u ux
COEIMHEHUI

XHUMHUECKUE CBOMCTBA yIiaepoa, KpEMHUS U UX
COCIUHCHHI

IIpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX
COCIMHEHUN

26

27

28

29

30

31

O0o001Ienre U cucTEMAaTH3allMs 3HAHUH 110 TEME
«HewmeTtamibiy. BerauciaeHus mo ypaBHEHUSIM
XUMHYECKUX PEAKIUil U TEPMOXHUMHUYCCKHE
pacdEThl

[IpakTuueckas pabora Ne 3. «Pemienue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"Hemeramisl"»

KonTposabHas padbora no temam «MeTayuib» 1
«Hemeramnbiy/Beepoccuiickas mpoBepouHas
pabota

Heopranunueckue u opraHMuecKnue KACIOTHI.
Heopranuueckue 1 oprannyeckue OCHOBaHUS
AM@oTepHbIe HeOpraHNYECKHE U OpraHUYeCcKue
coeuHeHus. [ eneTnueckas cBs3b
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB

Poinb xumuu B 0OecIieueHnH K0JI0THIECKOM,
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3HepF€TH‘lCCKOﬁ n HPIH.[CBOﬁ 6C3OHaCHOCTI/I,
Pa3BUTHUU MCIAUITUHBI

[IpencraBnenus 00 0OMKX HAYYHBIX MPUHLIUIIAX
32  IPOMBIIUIEHHOTO MMOJYYEeHUs BaKHEHIIINX
BEILIECTB

33 | YenoBek B MHpE BEUIECTB U MaTEPUAIOB
34 | Xumus U 310pOBbE YEIOBEKA
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34
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CIHOCOBbI OHEHKHA JOCTUXEHUA YHAIIUMUCA
IINIAHUPYEMBIX PE3YJIbTATOB

Pe3ynbpTarhl 00yueHHMs] XMMUHU JOJDKHBI COOTBETCTBOBaTh OOLIMM 3ajadaM IpeAMeTa U
TpeOOBaHUAM K €0 YCBOSHHIO. Pe3ynbTaTsl 00y4eHuns: OLIEHUBAIOTCA MO MATHOAITFHON CHCTEME.
[Ipy oueHKe YYMUTBHIBAIOTCSA CIEAYIOIIME KauyeCTBEHHbIE IIOKa3aTead OTBETOB: IJIyOMHA
(cOOTBETCTBHE M3YYEHHBIM TEOPETUUYECKUM OOOOIIEHHSIM); OCO3HAHHOCTH (COOTBETCTBUE
TpeOyeMbIM B IpPOrpaMMe YMEHHUSAM HPUMEHATh IMOIY4YEHHY0 MH(OpMaIuio); MOJIHOTA
(cooTBeTCcTBHE 00BEMY MTPOrpaMMBI I HH(POpMAINU yIeOHUKA).

[Ipy olEeHKEe YYUTBHIBAIOTCA YMCIO U XapakTep OIIMOOK (CYLIECTBEHHbIE WU
HECYLIECTBEHHbIE).

Cywecmeennvie owubKuU CBSI3aHbl C HEJOCTATOYHOM IIyOMHOM M OCO3HAaHHOCTBIO OTBETA
(HampuMep, ydYalluMiics HENMpaBWIIBHO YyKa3ajdl OCHOBHBIC TPU3HAKH TOHSTHM, SBICHUH,
XapaKTepHble CBOICTBA BELIECTB, HENPABUWIbHO CHOPMYIUPOBAT 3aKOH, NMPABWIO M T.NI. WIH
yyaluiicss He CMOI' NPUMEHUTb TEOPETHUYECKHE 3HAHUS JUId OOBACHEHUS M IpeAcKa3aHus
SBJICHUH, YCTAQHOBJICHMS IPUUYMHHO-CIECACTBEHHBIX CBSI3€H, CpPaBHEHMS M KJIACCHU(PHUKAILMU
SIBJICHUM | T.I1.).

Hecywecmeennvie owubku onpenensoTcs HEMoJIHOTOM oTBeTa (HampuMep, ynyuieHue u3
BUJIa KaKOTO-TMO0 HEXapaKTepHOro (akTa Mpu OMMCAHUH BEIIECTBa, mporecca). K HuM MOXHO
OTHECTH OrOBOPKH, OIMCKH, JONYIIEHHbIE [0 HEBHUMATEIbHOCTH (HalpUMep, Ha JBa U Ooiee
YpaBHEHHUs peakUui B IIOJHOM MOHHOM BHJIE JIOMYILEHA O/Ha omMOKa B 0003HAYEHUHU 3apsaia
HOHA).

PesynbTarel oOyueHusT NpOBEPSAIOTCS B IPOLECCE YCTHBIX W IUCBMEHHBIX OTBETOB
y4almxcs, a TAKKe MIPHU BBIITOJIHEHUN UMH XUMUYECKOI0 SKCIIEPUMEHTA.

OuneHka TeopeTH4ecKHX 3HAHUM

Ilpu oyenusanuu omeema HeoOXOOUMO YYUMbBIGAMb 6lA0EHUE VUAUWUMCA MAMEPUATOM
meKkyujer membvl U UCNONb306AHUE SHAHUL, YMEHUL U HABbLIKOE paHee U3y4eHHO20 Mamepuaia Ha
OCHOBAHUU YCMHO20 UU NUCLMEHHO20 OMBEmMa Yuauye2ocs.

Ouenka «5»: OTBET MOJHBIN U PABUJIBHBIA HA OCHOBAaHWU M3YYEHHBIX TEOPUN; MaTEpHAI
U3JIO)KEH B OIPEAEICHHON JIOTMYECKOM IOCIEN0BATENBHOCTH, JIUTEPATYPHBIM SA3BIKOM; OTBET
camocTosTeNnbHbIN. [lomyckaeTcss oHa-IBE HECYIECTBEHHbIE OIIMOKH, KOTOpBIE Yydalluiics
CaMOCTOSITEJIEHO MCIIPABIISIET B XOJI€ OTBETA.

Ounenka «4»: OTBET MOJHBIA U MPAaBUIbHBIA Ha OCHOBAHUN U3YUYEHHBIX TEOPHIl; MaTepual
U3JI0)KEH B ONPEIEIIEHHON JOIMYECKON IOCIEN0BATEIbHOCTH, MPU 3TOM JAOINYILEHBl ABE-TPU
HECYIIECTBEHHbIE OLTUOKH, UCTIPABJICHHBIE 110 TPEOOBAHUIO YUUTEIIS.

Onenka «3»: OTBET IMOJIHBIM, yYallMWCA BIIAJEET MAaTEpUAIOM TEKYHIEH TeMbl H
MPONHJEHHOTO MaTepuana, HO TMpU 3TOM JIOMyUIeHa CYIIEeCTBEHHas OLIMOKa WM OTBET
HEIIOJIHBIN, HECBS3HBIIA.

OuneHnka «2»: Ipu 0TBeTEe OOHAPYKEHO HEMTOHMMAaHHE y4YalllUMCsS OCHOBHOTO COJIEp KaHUS
y4eOHOro MarepHajia WIN JIONMYIIEHbl CYIECTBEHHbIE OIIMOKH, KOTOpbIE yYaIlMHCS HE MOXET
MCIIPABUTh MPH HABOSAIIMX BOMPOCAX YUUTES.

Onenka «1»: OTCyTCTBHE OTBETA.

OuneHka IKCIepUMEHTAIbHBIX YMEHUi

Onenka «5»: paboTa BBIIOJHEHA IOJHOCTBIO M TPABWIBHO, CIENAHbl IMPaBHIbHBIC
HaOJIOAEHUS U BBIBOJBI, 3KCIIEPUMEHT MPOBEJEH IO IUIaHY C y4eTOM IpaBHUi 0e30IacHOCTH
KHU3HENEATSIbHOCTH M TpaBWJ pPa0dOThl € BEIIECTBAMH M O0OpYIOBaHHMEM; MPOSBICHBI
OpraHU3alMOHHO-TIPAKTUYECKNE YMEHHUS U HAaBBIKHU (TIOAJIEPKUBAOTCS YUCTOTa paboyero mecra
U TIOPSIOK Ha CTOJIe, SKOHOMHO HCIIONIB3YIOTCS peakTuBbl). OTuer o pabore odopmieHn Oe3
omHMOOK, 0 TUTAHY U B COOTBETCTBUH C TPEOOBAHUSAMH K OPOPMIICHUIO OTYETA.
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Ounenka «4»: paboTa BBHINOJHEHA IMPAaBWIBHO, CIENaHbl NpaBHJIbHBIE HAOIIONCHHUS U
BBIBO/IbI, HO TIPY 3TOM 3KCIIEPUMEHT IPOBEJCH HE NOJHOCTHIO MJIU JIOIMYILEHbI HECYIIECTBEHHbIE
omuOKku B paboTe ¢ BemecTBaMu W 00OpynoBaHueM. JlOMyIIeHbl OfHa-/IBE HECYIECTBEHHBIC
OomMOKU B 0(pOPMJIICHUH TUCBMEHHOTO OTYeTa 0 paboTe.

Onenka «3»: paboTa BbINOJHEHA NIPABUIBHO HE MEHEE YEM HANOJIOBHHY WIH JOIyIIEHA
CylLIEeCTBEHHasi OIIMOKAa B XOJl€ JKCIEPUMEHTa, B OOBSICHEHUH, B OQOPMIEHUU paboOThl, B
COONIIOJICHNH TIpaBMWJI OE30MaCHOCTH JKU3HEICATENbHOCTH TIpu paboTe C BelecTBaMH U
o0opyOBaHUEM, KOTOpas HCHpaBiseTcs IO TpeOoBaHUIO yuurTensd. JlomyiieHbl onHa-ABeE
CyIIeCTBEHHbIE OIMIMOKU B 0(hOPMIICHUHU MMUCbMEHHOTO OTYETa O MPAKTHUECKON padore.

OtmeTka «2»: JonyuieHsl 1Be (1 0ojee) CyliecTBeHHbIE OUIMOKH B X0/€ 9KCIEPUMEHTA, B
00BsICHEHUH, B O(QOPMJICHMH IUCBMEHHOTO OT4YeTa O paboTe, B COONIONEHUH IPABHI
0€30I1aCHOCTH KM3HEICATEIbHOCTH IPU paboTe ¢ BeleCTBAMU M 00OpYIOBAHUEM, KOTOPbIE
yUaluiicss He MOXKET UCIPABUTh JaXKE 10 TPEOOBAHUIO YUUTEISL.

Otmerka «1»: paboTa He BBINOJIHEHA, Y YYaIlerocss OTCYTCTBYIOT 3KCIIEPUMEHTAJIbHbIE
yMeHUs1, He 0(pOpMIICH MTUCHMEHHBIA OTYET O MPOBEACHUHU PAaOOTHI.

OueHka yMeHUH peliaTh 3KCIePUMEHTATbHbIE 321241

Onenka«S»: IUIaH pelIEHUs COCTaBJIEH MPABUIIbHO; MPABUJIBHO OCYILECTBIEH MOJ00D
XMMHUYECKHX PEAKTUBOB U 00OPYAOBaHUS; 1TaHO MOJIHOE OOBSCHEHHUE U CIe/IaHbl BBIBOJIBI.

Onenka «4»: maH peLIeHMs] COCTaBJIEH MPAaBUIIBHO; MPAaBUIBHO OCYIIECTBIEH MOA0OD
XUMHUYECKMX PpEaKkTUBOB UM O00OpyAOBaHMs, IIpU 3TOM JIONYyLIIEHO He Oojee ABYX
HECYLIECTBEHHBIX OIIMOOK B 0OBSICHEHUH U BBIBOJIAX.

Ounenka «3»: IUlaH PELICHUsl COCTaBJIEH NPAaBUJIbHO; IMPAaBUIBHO OCYLIECTBIEH MOAOOP
XUMHUYECKHX PEaKTHBOB U 000PYAOBaHMSI, HO JOIYILEHA CYIIECTBEHHAas OIINOKa B 0ObSICHEHUN
U BBIBOJIAX.

Ounenka «2»: nomyiieHbl ABe (M Oosiee) CylIeCTBEHHbIE OMIMOKHM B IJIaHE PEIICHHUs, B
noa00pe XUMUYECKUX PEaKTUBOB U 000PY/10BaHMsI, B OOBbSICHEHUH U BBIBOAAX.

Ounenka «1»: 3a1aya He pelleHa.
OrneHka yMEHUH periaTh pacueTHbIE 3a/1a4H

[Ipy olLleHMBaHMU pEIIeHHsS pacUYETHBIX 334ady HeoOXOIMMO YUWTHIBaTh BJaJIEHUE
3HAaHUSIMM TEOPETHUYECKOTrO0 W MPAKTUYECKOro Marepuaja, YMEHUSMH U HaBbIKAMH €ro
MCIIOJIb30BaHUs JJI COCTABJICHUS IJIaHA PELICHMS 3314 U BBIIIOJHEHUS YIIPaKHEHUH.

Ounenka «5»: NpaBWIbHO MOHATO 3aJaHHME, COCTABJIEH aJTOPUTM pELICHHs 3aJaud, B
JIOTUYECKOM PACCYKJIEHUU U PEUICHUH HeT OMMOOK, MOJyYeH BEpHBIN OTBET, 3a/ladya peleHa
palMOHATIBLHBIM CIIOCOOOM.

Ounenka «4»: B JOTUKE PaCCYXJICHUS U PEIIEHUU HET CYIIECTBEHHBIX OMMOOK, HO 3a1aua
pelleHa HepalMoOHAJIBHBIM CIIOCOOOM MJIM JIOMYILEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMINOOK,
MIOJIy4E€H BEPHBIN OTBET.

Onenka «3»: 337aHHUe MOHATO NPABWIBHO, B JIOTUKE PACCY)KJIEHHUS HET CYIIECTBEHHBIX
OIMOOK, HO JIOMYIIEHA CYIIECTBEHHAs OIIMOKA B MAaTEMAaTUYECKUX pacyeTax.

OneHka «2»: UMEIOTCsI CyLIECTBEHHBIE OLIHMOKU B JIOTUKE PACCYXKACHUS U PELICHUH.
Ouenka «1»: 3aga4ya He penieHa.

OreHKa MUCbMEHHBIX KOHTPOJIBHBIX paboT

Ounenka «5»: OTBET NOJIHBIN U MPAaBUIbHBIN, BO3MOKHA HECYIIIECTBEHHAs OIINOKA.
Ounenka«4»: OTBET HENOJIHBIN UM JOIYIIEHO He 0ojiee ABYX HECYIIECTBEHHBIX OIINOOK.

Onenka «3»: paboTa BBINOJIHEHA HE MEHEE YEeM HAIlOJOBHMHY, [OINyIIeHa OJHa
CylIecTBEHHast OIIMOKa U ABE-TPU HECYIIECTBCHHEIE.

Onenka «2»: paboTa BBINOJIHEHA MEHEE Y€M HAIOJIOBHHY MIIM COJAEPKUT HECKOJIBKO
CYIIIECTBEHHBIX OIIHOOK.

Ouenka «1»: paboTa He BBIOJTHEHA.
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YUYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O
MHNPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

1. Pymsutuc I'.E. Xumusa 10 kiacc: yde0. mocobue s o61ieoOpas3oBar.
opranuzanuii: yriayon. ypoenb / I.E.Pymsutuc, ®.I' Penpaman. — M.:
IIpocBemenue, 2018. — 351 c.

2. Pymsutuc I'.E. Xumusa 11 kmacc: ydeb. mocobue s o61ieoOpa3oBar.
opranmzanmii: yriyon. yposenb / [.E.Pymutuc, @.I' enpaman. — M.:
[Ipocsemenne, 2018. — 335 c.

3. Epemun B.B. Xumus. VYrnyOnéunsiii ypoBens. 10 kmacc: yueO. s
oO1ieoOpazoBar. opranuzanuii: yriayosa. yposens / B.B. Epemun, H.E. Ky3bpmenko,
B.W. Tepenun. — 2-e uza. — M.: IIpocsemienne, 2019. — 449 c.

4. Epemun B.B. Xumus. YrunyOonéususlii ypoBeHb. 11 kiacc: yueb. s
oOmreoOpa3oBar. opranuzaiuii: yriayosa. yposesus / B.B. Epemun, H.E. Ky3pmenko,
B.U. Tepenun. — 2-e uza. — M.: IIpocsemenue, 2019. — 480 c.

5. [lyzakoB C.A. Xwumms. 10 «kmacc: yueb. st 001meodpas3oBar.
opranuzanuii: yriuyoi. yposenb / C.A. Ilyzakos, H.B. Mamnuna, B.A. Tlonkos. —
2-¢ uzn. — M.: [Ipocsemienue, 2020. — 320 c.

6. [IyzakoB C.A. Xummsa. 11 kmacc: yueOd. mig  ob6mieoOpa3oBar.
opranuzanuii: yriayoiu. yposenb / C.A. Ilyzakos, H.B. Mamnuna, B.A. Tlonkos. —
2-e u31. — M.: [IpocBemenne, 2020. — 320 c.

7. Ky3pmenko H.E. Hauvana xumuu: a1 0oCTymaromudx B BY3bl /
H.E. Ky3pmenko, B.B. Epemun, B.A.IlonkoB. — 17-uzg. — M.: Jlabopatopus
3HaHuii, 2017. — 704 c.

8. Xumus, 10 kmacc/ I'abpuensa O.C., OcrpoymoB WN.I'., Cmagko C.A.
AxnuonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

9. Xwumms, 11 knacc/ I'abpuensu O.C., OcrpoymoB WU.I'., Cnankos C.A.
AxrmonepHoe o6miectBo «M3aarenbctBo «lIpocBemnienue»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. http//www.chem.msu.su/rus/school/ — caiit xypHana «XuMHS: METOIUKA
MIPETIOIAaBAHMS B IITKOJIC

2. http://www.chem.msu.su/rus/school/ — nkosbHbIE Y4EOHUKH [TO XUMUH JIJIs
8-11 xmmaccoB 0011e00pa30BaTEIbHON IKOJIBI

3. http://c-books.narod/ru — nureparypa mo Xumuu

4, http://experiment.edu.ru/catalog.asp — €CTECTBEHHOHAYYHbBIC
IKCIIEPUMEHTHI

5. chem.msu.su — mopran (QyHIAMEHTAILHOTO XHMHYECKOTO OO0pa30BaHUs
Poccun

6.alhimik.ru — o6pa3oBarenbHbI CalT MO XUMHA
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