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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XWMHUM HAa YypPOBHE CpPEIHETO OOIIero o0pa3oBaHUs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepainuny, TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrpaMMbl  CpeHero ooOIero oOpa3oBaHUs
(®OIT  COO), mnpencraBieHHbIXx B  DeaepalbHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konnenmuu mnpenogaBaHus
yueOHoro mnpeaMmera «XUMHs» B 00Opa3oBaTeNbHBIX Opranu3zanusx Poccuiickoii
denepany, peanu3yOMUX OCHOBHBIE 00pa30BaTENbHBIE MPOrPAMMBI, U
OCHOBHBIX TOJOKEHUM «CTpaTrerun pa3BUTUS BocnUTaHus B Poccuiickoit
Odepneparun Ha nepuoa a0 2025 roma» (Pacmopsikenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO/J0B K pa3paboTKe MporpaMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1eit ctparerun oOydeHUsl, BOCIIUTAHUS U PAa3BUTUS 00yYarOUIUXCsl CPeCTBAMU
yueOHoro npeamMera «Xumusi» 1iig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyanbubie nonoxkeHuss ®PI'OC COO o B3auMOOOYCIOBICHHOCTH LENEH,
COZIepXKaHUsI, PE3YJbTATOB OOy4YeHHUS M TPEOOBAaHWUN K YPOBHIO IOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE o0Opa3oBanue, NOJIy4yaeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeIbHON  OpraHU3aIlui, SBISETCI HEOTHEMJIEMOM YacThl0 HX
oOpazoBanHocTH. OHO CIYXUT 3aBepLIAIONIMM 3TallOM peaju3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
YelioBeKa, a TakKe HSKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0pPOBBI0 M TPUPOTHON cpeae. Peammsyercs xummueckoe oOpa3oBaHUE
00yJaroIMXCcsi Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHusl Cpe/ICTBAMU Y4E€OHOTO
npeaMeTra «XUMHs», COAEpPKAHUE UM TOCTPOCHHE KOTOPOTO OIpEIECieHbl B
mporpaMme M0 XHMHUHM C YYETOM CHenupuKH HAyKH XUMHH, €€ 3HAYCHHUS B
MO3HAHWU TIPUPOJBI M B MaTEpPUATBHOU JKWU3HH OOIIECTBA, a TaKKe C y4ETOM
oOumx 1ened W MPUHIMUIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero odero oopazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK UrpaeT ocoOylo poJib B
COBPEMEHHOW HUBUJIM3AIMU, B CO3aHUM HOBOM 0a3bl MaTepUANbHON KYJIbTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHKE PALMOHAIBHOTO HAyYHOTO MBIIICHUS,
B CO3/IaHME LEJOCTHOTO MPEJICTABICHU 00 OKpY)KaloleM MHUpPE KaK O €IUHCTBE
OpPUPOABLl M YEJIOBEKa, KOTOpoe (OpMHpPYETCS B XMMUU Ha OCHOBE MOHUMAaHUSA
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOCHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU O0JACTIMU TPUMEHEHUS.



,ﬂ,OKYMEHT noanncaH 3I'IeKTpOHH0171 noanucbio.

TecHO B3aMMOJEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMUS CTaja
HEOTHEMJIEMOHN YaCThI0O MUPOBOM KYJIbTYpPbI, HEOOXOIUMBIM YCIIOBHEM YCIICIITHOTO
TpyJa W KM3HU KakJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWH HallpaBlieHA HAa pEUICHUE
MI00ANBHBIX TIPOOJEM YCTOMYHMBOTO PAa3BUTHUS UEJOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPAHbI 3J0POBbSI.

B coorBercTBUM C OOIIMMU IEJNSIMU W MPUHIUIIAMU CPEIHEro OOIIEro
oOpasoBanus cozepxkanue npeamera «Xumus» (10-11 kmaccrl, 6a30BbI YPOBEHb
U3Y4YEeHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM i1  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHEIIHOTO BKJIKOYEHUS B KU3Hb COIMyMa, MPOJOJKEHUS
00pa3oBaHMs B pa3IMUHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsitomiuMu - nipeameTa  «XUMHUSD»  SIBISIOTCS  0a30Bble  KypChl —
«Oprannueckass xumus» U «OOIags ¥ HEOPraHUYecKas XHUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHHsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOIl HAyKU: CUCTEMA
3HAHHWH MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUYCHUEM 3HAHUW W3 OONICH XUMUM) U
OpraHn4yeckon xumMuv. OOpMUPOBAHUE JAHHOM CHUCTEMbl 3HAHUW MPU HU3YYCHUU
npeaMeTa 00O€CleuynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIECTB HA OCHOBE OOILIUX MOHATHI, 3aKOHOB ¥ TEOPUI XUMHH.

CrtpykTrypa coaepkanus KypcoB — «Opranumdeckas xumus» u «OO0mas u
HEOpraHWYecKas XUMUus» cPOopMHUpOBaHA B IMPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHHI0O Y4yeOHOro warepuaia u 0OyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpeleNEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCMHEHUM, a TaK)Ke€ Ha YPOBHE CTEPEOXMMUUYECKUX U DJICKTPOHHBIX
NpeAcTaBlIeHU o cTpoeHuun BemiecTB. CBeneHHuss 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHUHU — OT YIJIEBOJOPOJIOB JIO CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIUHEHWN. B Kypce OpraHM4eckol XWMHUU TOJYYalOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MPECTABICHUS] O XUMUYECKOU CBSI3M, KJIACCU(PUKAIMOHHBIX MpPU3HAKAX BEIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS, O XUMHUECKON PEaKIIvHu.

[Tox HOBBIM yrioM 3peHuss B mnpeameTe «Xumus» 0a30BOr0 ypOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKU MaTtepuan Hu (PaKTOJIOTMYECKHME CBEIEHUS O BeEllecTBaX U
XUMUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUS» O00yYarouuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOA0JIOTMUECKUX MO3MIIMM,
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riy0’ke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIUI STOro 3akoHa — OT
000011aro1IeH 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.

Enunas cucreMa 3HaHMM O Ba)KHEWIIUX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOICTBaX M NPUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKLUMsIX, UX CYLUIHOCTU U
3aKOHOMEpPHOCTSX IpoTeKaHus jomnosHsercs B Kypcax 10 m 11 kiaccos
3JIEMEHTAMHU COJCpXKaHHsS, HMEIOIUMHU KYJIbTYPOJOTUYECKUN U TPUKIATHON
XapakTep. OTH 3HaHUSA CIHOCOOCTBYIOT IIOHMMAaHHIO B3aMMOCBS3M XUMHUHU C
IPYTMMU HayKaMH, PacKpbIBalOT €€ POJib B IO3HABATEIBHOM U MPAKTUUECKOU
JESATEIIBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHMsI K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUUYECKUX MPUIIOKEHUN XUMHH, TTOMOTaIOT
BBIIIYCKHUKY OpPHUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh WH(MOPMALUIO U
OPUMEHATh €€ I TIONMOJHEHWS 3HAHWH, pEeIIeHUs WHTEIUICKTYalIbHBIX U
HKCIEPUMEHTAJIbHBIX MCCIEA0BATENbCKUX 3a/1ad. B 1enom coxepkanue yueOHOro
npeaMera  «XUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHS OPUEHTUPOBAHO  Ha
dopMupoBaHUEe y OO0YyYaroIIMUXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi TOHUMAaHUS
dunocopckux wued, TaKMX Kak: MaTepualbHOE EIMHCTBO HEOPTaHHMYECKOTO M
OpPTaHMYECKOTO MHpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHEM, I[I03HABAEMOCTbh MPHUPOAHBIX SBJIEHUN MyTEM OSKCIEpUMEHTa U
pelIeHHsT TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U  TEOPETUUECKUMHU
MPEINOCHUTKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUU SKOJOTHYECKUX MpodiieM, a
TakKe MpobIieM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmnnane pemieHus 3amad BOCIUTAHMS, pPa3BUTHUS U COLMATM3AINU
0o0y4Jaromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU MOJIXOIbl K OMPEICICHUIO
COJIep’KaHUs M IIOCTPOCHUS INpeaMeTa IpeaycMaTpuBaiOT  (OPMUPOBAHUE
YHHMBEpPCAJIbHBIX Y4YEOHBIX JAEWCTBHM, HUMEOUMX ©0a30BO€ 3HA4YEHHE JUIA
pa3IMuYHBIX BHJIOB JCSATEIBHOCTH: pEUIeHHs mpoOsieM, MOHCKa, aHalu3a Hu
00paboTku nHpopMaLuy, HEOOXOTUMBIX I IPUOOPETEHUS OTBITA MPAKTUYECKON
U HCCJEIOBATEeNIbCKON NEATENbHOCTH, 3aHUMAIOUIEH Ba)XHOE MECTO B MO3HAHHUU
XUMHH.

B mnpaktuke mnpenonaBaHMs XMMHUM Kak Ha YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHms, TaK U HA YPOBHE CPEIHETO 0011Iero 00pa30BaHus, MPU OMPEACIICHUN
COJIep)KaTeIbHON XapaKTEPUCTUKHU IeJNed HU3y4eHUs NpeaMeTa HallpaBICHUEM
NEPBOCTENEHHON 3HAaYMMOCTU TPAJUIMOHHO MPHU3HAETCA (OPMUPOBAHHE OCHOB
XMMHYECKOM HAyKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKOU
JESATEIIbHOCTH YEJIOBEKAa U KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOH KynbTyphl. C
METOAMYECKOW TOYKM 3PEHUS TAKOM NOAXOJ K OIPEACIICHUIO LI HU3y4eHUs
npeaMeTa sIBISIeTCS BIIOJIHE OMPaBIaHHBIM.
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CorymacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHU IEISIMU W3Y4YEHUs MpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 =11 kJ1.) ABISIOTCS:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUW KAk  BaKHEHIICH
COCTABJISIIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IAMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHME M IMOHUMAHHE CYIIHOCTU JOCTYIHBIX
000011IeHNI MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJICHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,;

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MMO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsI NPUOOpETEHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
UMEIOIIHUX MECTO B MPUPOJIC, B TPAKTUUECKON U TTOBCETHEBHOM KU3HU;

e Pa3BUTHE YMECHHU U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX ¢ HAOMIOACHUEM U
OOBSICHEHHEM XHMHYECKOTO OKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
0e301acHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conepxaTesbHas XapaKTepUCTUKA 1IeJiel U 3a/lay U3y4eHUs
peaMeTa B IporpamMme 1Mo XMMHUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU MIPHOPUTETAMHU B CHUCTEME CpemHero oOmiero oopazoanus. CeromHs B
OpernoJlaBaHu  XUMHUM B OOJIbIIEH  CTEMEHH OTHAETCA  MPEANOYTEeHUE
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUsl OOy4YeHHUs, OpPUEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHUKA 00IIe00pa30oBaTEIbHOM OpraHu3alliy, BIAACIOLIErO HE
HA0OpOM 3HaHWN, a (YHKIHUOHATHHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOaMH U
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHUN M MPUMEHEHUS WX B PEATbHOU KU3HU
JUTSL peIIeHUs TPaKTUYECKHUX 3a/1a4.

B cBa3u ¢ 3TUM mnpu u3yuyeHUH TMpeaMeTa «XUMHUS» JOMHUHHUpYIOIee
3HaYCHUE MPUOOPETAIOT TAKKE IETN U 33]]a4H, KaK:

amanTanys 0O0y4aromuXCsl K YCIOBHUSAM TWHAMHUYHO PA3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYallUsiX, CBA3aHHBIX C BEUIECTBAMU U UX
IPUMEHEHUEM;

dbopmupoBaHre y OOYYaIOMMXCS  KJIFOYEBBIX HABBHIKOB  (KITIOUEBBIX
KOMIIETEHIIUI), HMMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE [JIS Pa3IUYHBIX BHJIOB
JEATEIIbHOCTH: pelleHus MpooJieM, Morcka, aHaim3a U o0paboTku uHOOpMaINH,
HEOOXOAMMBIX [JIsl MPUOOpPETEHUs: OmbITa JeSATEIbHOCTH, KOTOpas 3aHHUMaeT
BOXHOE MECTO B TIO3HAHMM XHWMHH, a TaKXKe i1 OIEHKH C TO3UIUN
DKOJIOTHYECKON O€30MacCHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
IIPOIIECCOB HAa OPTaHU3M YeJIOBEKa U IPUPOIHYIO CPEy;
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pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEHN 00yUaIOUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUSA 10 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MMOTPEOHOCTSMH, UCIIOJIH30BAThH
COBpEMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU JIJIsl TIOMCKA U aHanu3a yuyeOHOW U
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMHUYECKOTO COJIEP KAHUS;

(dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOMINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIICHUS], HAOII0IaTEIEHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPHU IJIAHUPOBAHUU U TPOBEIACHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIHTaHHE Yy OOy4arommxcs YOeKIEHHOCTH B TyMaHHUCTHYECKOU
HAIpaBJIEHHOCTH XWUMHUH, €€ BAXXHOM PONM B PEHICHUH TI00ANbHBIX MIpoOiieM
PaIMoOHaIBFHOTO MPUPOAOIIOIB30BAHUS, TOTIOJTHEHHS SHEPTETUIECKUX PECYpPCOB U
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTro
OTHOIICHHUA K TPHUPOJE M CBOEMY 3J0POBBIO, a TaKKe MPUOOPETEHHUs OIbITa
UCIIOJIb30BaHUs TMOJIYYCHHBIX 3HAHUN I NPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMHUYECKUMH SBJICHUSMHU.

B ydeOHOM mmaHe cpemgHero oOmiero oOpa3oBaHUS TPEAMET «XUMUS»
0a30BOTr0 ypOBHS BXOAWT B COCTaB MPEAMETHOHN obnactu «EcTecTBeHHO-HAyIHBIE
PEIMETHD).

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpeaHero oOuiero odpasoBanus, cocrariseT 68 yacoB: B 10 kimacce — 34 ygaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hezenio).
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COJAEPXKXAHHME OBYUYEHUA
10 KJTACC
OPTAHUYECKAS XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMer opraHndeckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJIYYEHUH HOBBIX BEIIECTB W MATEPHAIOB. 1€0pUs CTPOEHUS OPraHUYECKHUX
coeaunenuit A. M. bytiepoBa, e€ ocHOBHBIE TTo10)KeHHI. CTpyKTYpHBIE (hOPMYJIIbI
OpraHMYecKrUX BelecTB. ['oMmomnorusi, wu3zoMepus. XuMUYECKas CBSI3b B
OPraHMYECKUX COEIMHEHUSX — OJIMHAPHBIC U KPaTHBIC CBS3H.

[IpencraBnenue o kiaaccupUKAIMM OpraHUYecKuX BemecTB. HomeHknaTypa
OpraHUYEeCKUX COEIMHEHHM (cucTeMarhueckas) W TpUBHAIbHBbIE Ha3BaHUSA
BAKHEHMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYECHHUS BEUIECTB W HMX NPEBpAICHUN:
O3HAKOMJIEHHME C 0Opa3llaMy OpPraHMYEeCKHUX BEIIECTB M MaTepualiaMd Ha HX
OCHOBE, MOJICTUPOBAHME MOJIEKYJl OpPraHMYECKUX BEIECTB, HAOIOJEHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPTraHUYECKNX BELIECTB
IIpU HarpeBaHuu (TJ1aBJIeHUe, 00yTIMBaHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psa. MeraH u 3TaH —
NPOCTEUIINE TPECTABUTENN aJKaHOB: (U3MUYECKUE M XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHus] U TOpPEHHUs), HAXOXKJECHHWE B MPUPOJE, IMOJy4YCHHE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psii. DTUIICH U MPONUIEH —
NPOCTEUIINE TPECTABUTENN AJKEHOB: (U3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIIIH ), TOJTyYEeHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaawes-1,3 m MmermwnOyramueH-1,3: cTpoeHWe, BaKHEWIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHM psijl. AlIETHIIEH
— MPOCTEHIIMIA TPENCTABUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3UYECKUE W
XUMHUYECKUE CBOMCTBA (pEaKiuu THIPUPOBAHMUSI, TaJOTCHUPOBAHUS, THIPATALINH,
TOPEHMUS ), MOJyYCHUE U IPUMEHEHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (puU3MUECKHME U XMMUYECKHE CBONCTBA
(peakiuu rajoreHMpOBaHMUSI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHHE. Tonyon:
cocmas, cmpoenue,  Quauueckue U  Xumuyeckue  ceolcmea  (peakyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NOdyYeHue u npumeneHue. TOKCUYHOCTD
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apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOAOPOJaMH, MNPUHAAICKAIUMH K
pa3IMYHBIM KJIaccaM.

[IpupoHbie MCTOYHUKH YIIIEBOAOPOJOB. [IpupoaHblii ra3 M MNOMYyTHbIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HEeTH:
NIEPETOHKA, KPEKUHI (TEPMUYECKHUM, KaTAIUTHUYECKHil), mnuposm3. IIpoayKTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBbIH
yrojb U MPOAYKTHI €ro MepepadoTKH.

DKCHEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEeBpalleHUil:
O3HAKOMJIEHME C O00pa3laMu IUIaCTMAcC, KaydyyKOB W PE3HUHbI, KOJUIEKIUHU
«Hepts» u  «YTOomp», MOAETMPOBAHHWE  MOJICKYJ  yTIEBOJOPOJOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYSHHE 3TUJICHA
Y U3YYEHUE €TO CBOUCTB.

Pacuérnrbie 3agaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WM MPOAYKTOB PEAKIIUN).

Kucaopoacoaepxaiiue opranudeckue coeJuHeHNs

[IpenenbHble OAHOATOMHBIE CHUPTHL.. MeTaHON U 3TaHOJN: CTPOEHUE,
¢usznyeckne U XHUMUYECKHME CBOMCTBA (pEaKkIMH C aKTUBHBIMHU METaJUIaMH,
raJIorTeHOBOJIOPOIAMU, TOpPEHHUE), MpUMEHEeHHe. BoJaoponHbie CBS3U MEXIY
MOJIEKYJIaMU CIIUPTOB. [lelicTBHEe MEeTaHOIa U 3TaHOJIa Ha OPTaHK3M YeslOBeKa.

MHoroaroMHpie  CHUPTHL. ODTUJIEHIJIMKOIb M  TJIMIEPUH: CTPOCHHUE,
buznueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE CO IIEJIOYHBIMU
MeTaJlJIJaMH, KaueCTBEHHAs PEaKIMsi Ha MHOTOaTOMHbIe crupThl). [leiicTBue Ha
Oopranusm uesioBeka. [I[pumeHenne rivuepruHa u STHICHTITUKOJSL.

@deHoJ: CTpOCHHME MOJEKYJbl, (PU3NYECKUEe M XHUMHUYECKHE CBOICTBA.
TokcuuHocTh penona. [Ilpumenenue gpenomna.

Anpneruapl U KemoHvl. DopManbaerui, aueTAIbJCTUI: CTPOEHHE,
dusznyeckue U XUMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KayeCTBEHHBIE PEAKIINH ), IOTyYECHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TMpeJeNbHble KApOOHOBBIE KHUCIOTH.. MypaBbUHas W
YKCYCHasi KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe U XMMUYECKHE CBOMCTBa (CBOICTBA,
oOmye s Kiacca KUCIOT, peakius 3TepupuKalnm), MoJydeHHe U MPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAsl KUCJIOTHI KakK MPEICTaBUTENM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ICUCTBHE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxkHbIX 3upoB. XKupsl. ['naponus xxupos. [Ipumenenue xupoB. buonoruueckas
POJIb )KUPOB.
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YrneBompl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBoAoB  (MOHO-, JU- U
nosmcaxapuabl). [ r0ko3a — mpocTelmii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKHEe U XHMHUYECKHE CBOMCTBa (B3aUMOJCHCTBUE C
rugpokcuaom meau(ll), oxuciaeHue ammuadHbIM pacTBopoM okcuaa cepeopa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXJACHHUE B TMPHUPOAE, NMPUMEHEHHE,
ouonoruueckas poib. otocunTe3. pyKTo3a KaK H30MEP IITIOKO3BI.

Kpaxman u memnono3a Kak npupojHbie noiaumepbl. CTpoeHrue Kpaxmania u
neono3bl.  du3nueckue M XMMHUYECKHME CBOWCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUsi C HOJIOM).

DKCIepUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
poBeJcHNE, HAOMIOJEHNE W OINMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIE PEAKI[MU OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcuaoM Menu(ll)), MHOroaToMHBIX CHHUPTOB (B3aMMOJICHCTBUE TJIMIIEPUHA C
rugapokcuoM meau(ll)), anpaernnoB (OKUCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumopeiicTBue Kpaxmana C HOIOM),
IPOBEJCHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnrblie 3agaun.

Bbluucinenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJAYKTa PEAKIMH 0 W3BECTHBIM Macce,
00BEMY, KOITMUECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MM MPOAYKTOB PEAKIUH).

A3oTcozeprkalue OpraHu4eckue CoOeIMHEeHMUS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHudeckue coequHeHus. Ousnueckue
U XUMHUYECKHE CBOWMCTBA aMUHOKHUCIOT (Ha mpumMepe rmmiuHa). buonornueckoe
3HaYeHUe aMUHOKUCIOT. [lenTupl.

benku kak mpupomHBIE BBICOKOMOJEKYJSpHBIE coeauHeHus. [lepBuuHnas,
BTOPUYHAsT M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

DKCIepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
HaOJII0/IEHUE U OMKCAaHUE IEMOHCTPAIMOHHBIX OIBITOB: JACHATypalus OeIKOB IpU
HarpeBaHuM, LIBETHHIE PEAKLIUU OEIIKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUS]

OCHOBHBIE TMOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTETECHb MOJIMMEPU3aLUU, CPEIHSS MOJIEKYJIsIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAMHEHUN —
MOJIMMEpU3AIUs U MOJTUKOHEHC Al

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIEeCTB W HUX MpEeBpaIleHU:
03HAaKOMJIEHHE ¢ 00pa3liaMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.
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Peanm3zanns MexXnpeIMETHBIX CBA3EH IPU M3YYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIONIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHbIX TMOHATHM, TaK U MOHSATHH, SBISIOIIMXCS CUCTEMHBIMHU JUISl OTIEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO1ue ecTecCTBEHHO-HAYYHbIE TIOHATUA: SIBICHUE, HAYYHBIA (aKT, TUIOTE3a,
3aKOH, TEOPHs, aHAJIM3, CUHTE3, KiIaccu(uKaius, mepuoaudHOCTh, HAOIOICHHE,
U3MEpEHUE, HIKCIIEPUMEHT, MOJIETMPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJI0, OO0BEM, arperaTHoe COCTOSIHUE
BEIIEeCTBa, (PU3MUECKHUE BETUYUHBI U SUHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHMOJOTMYECKH AaKTHUBHBIC BeliecTBa (OCJIKH, YIVICBOMABI, KUPHI,
dbepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOABI, MOJIE3HbIE UCKOMAeMble, TOTLTUBO,
pecypchl.

TexHonorus: mNHILEBbIE TMPOIYKTHI, OCHOBBI PAIMOHAIBHOIO MUTAHMUS,
MOIOIIUE CPEJICTBA, JEKAPCTBEHHbBIE U KOCMETHYECKHUE MpEenapaThl, MaTepuaibl U3
MCKYCCTBEHHBIX M1 CHHTETHUECKHX BOJIOKOH.

11 KJTACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHH

XAMHYECKUI 3neMeHT. AToM. SIpo aroma, H30TOIbBI. OJIEKTPOHHAs
000J104YKa. DHEPreTHYECKUEe YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
351eMeHThl. OCOOEHHOCTH pacHpeesIeHusl JIEKTPOHOB 0 OpOUTAIAM B aromax
HJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DNEKTPOHHAS KOHPUIypalLns aTOMOB.

[lepunonnuecknii 3akoH u Ilepuonnueckas cucreMa XMMUYECKHUX DJIEMEHTOB
. . MenaeneeBa. CBsi3b NMEPUOAUYECKOrO 3aKoHA U Ileprnonnyeckoil cUCTEMBI
xuMuueckux anemMeHToB Jl. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XHMHMYECKHX DJJEMEHTOB U
o0pa3yeMblX MMM MPOCTBIX M CIOXKHBIX BELIECTB IO TpylnaM U IEPUOAAM.
3Ha4YeHHE MMEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CtpoeHue BeliecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3U
(KkOBaJIeHTHasl HEMOJSIpHAas M MOJSpHAas, MOHHAsA, MeTauinyeckas). MexaHUu3Mbl
o0pa3oBaHMsl KOBAJICHTHOM XUMHUYECKOM CBsA3M (OOMEHHBI M JOHOPHO-
akuenTopHslil). BogoponHas cBs3b. BalleHTHOCTB. DNEKTpOOTPULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI M AaHUOHBI.
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BemectBa MOJEKYISIpHOTO M HEMOJEKYJISIPHOIO  CTPOCHMS.  3aKOH
NOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAUIMYECKOU PEIIETKH.

[lonaTtne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKHUX COCIMHEHU. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ eHeTHyeckas CBSI3b HEOPTraHWUYECKUX BEILIECTB,
MPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Knaccupukanuss XMMHUYECKHX — peakuuid B
HEOPTraHWYECKOM M OPraHWYeCcKOM XHMHH. 3aKOH COXPAaHEHHsS MacChl BEILIECTB,
3aKOH COXPAHEHUS U IPEBPALICHUS SHEPTUM TP XUMUYECKUX PEAKIUAX.

CKOpOoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYEeCKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xuMu4ueckoro pasHosecus. [Ipunnun Jle [latense.

Dnextponutryeckas aucconuanus. CuiabHbIe U ciiadbie dnekTponnThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJAsl, HEUTPAJIbHAS, IEJIOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHI:
neMoHcTpanus Tabmmn «[lepuoanueckas cucremMa XxuMuueckux seMenToB J[. U.
MemnzeneeBa», U3ydeHHE MOJENEH KPUCTATMYECKUX PEIIETOK, HAOIIOIACHHE U
OMHCaHUE JEMOHCTPALIMOHHBIX U Ja0OPaTOPHBIX OMBITOB (Pa3joKeHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajau3aToOpa, OMPENEICHUE CPEALl PACTBOPOB BELIECTB
C TOMOUIBI0 YHUBEPCAIBHOTO MHAMUKATOpPA, pPEAKIUU HOHHOrO OOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrnusHue paznuuHbix (HakTOpoB HA CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnrbie 3agaun.

Pacu€tel 1O ypaBHEHMSAM XHMMHYECKHX pEaKUHUil, B TOM YHUCJIE
TEPMOXHUMHUYECKAE PACUETHI, PACUEThl C HCIOJIB30BAHUEM IIOHITUS «MacCOBast
JIOJIs1 BEILIECTBAY.

Heopranunyeckasi xumms

Hemeramnel. Ilonoxenue HemeraiuioB B llepuoanueckor — cucreme
xumuyeckux snemeHtoB [[. M. MenpeneeBa u 0COOEHHOCTU CTPOEHHUS aTOMOB.
@du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINMS HEMETANIOB (HA IpUMeEpe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (rajoreHOB, CEpbl, a30Ta,
docdhopa, yriepoga U KpeMHHSI) U HMX  COEAUHEHHM  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTMHEHU ).

[IprMeHeHNE BAXKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.
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Meramnel. Ilonoxxenne meramnos B Ilepuoandeckon CUCTEME XHMHUYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMOB MeTajuioB. O6mue gusnueckue cBoricTBa MeTauioB. CriaBbl METaJLIOB.
DIIEKTPOXUMHUYECKUN PsAJT HAPSHKEHUN METaJIIOB.

XUMUYECKHE CBOWMCTBA BaXKHEWILMX METAJUIOB (HATPUM, KaJiuil, KaJbIUH,
MarHui, almiOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUN.

OO6mue cnocoObl monmydeHus: MeTaioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHI:
U3y4YCHUE KOJUICKINN «MeTauibl U CIUIaBbl», O00pa3lloB HEMETAJUIOB, PEIICHUE
DKCIIEPUMEHTATLHBIX 3ajad, HAOMIOJEHWe W OINHUCAHWE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpAMHU
KHUCJIOT U 1IeJI0YeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérnbie 3anaumn.

Pacuétel maccer BemiecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM 00bEMY OJHOIO W3 YYaCTBYIOUIMX B PEAKIUMU BEIIECTB,
pacy€Tbl Macchl (00bEMa, KOJIMUYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEUIECTB UMEET IPUMECH.

XuMHus ¥ KU3Hb

Ponp xumum B oOecriedeHHH 3KOJIOTHYECKOW, SHEPTETUUECKOW W THINECBOU
0e30MacHOCTH, Pa3BUTHM MeAUIMHBL. [loHATHE O HaydHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIIAX MPOMBIIIJIEHHOTO
MOJyYECHUs BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEMIECTB W MATEPHAIOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MaTepHalbl, KpacKd, CTEKJIO, KepamuKa,
MaTepuaiibl sl 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPraHUYECKUE U MHUHEPAJIbHBIC
yIoOpeHwusI.

XUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HKCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia 0E30MaCHOTO HCIIOIh30BaHUS MPEMapaToB OBITOBOW XUMUU
B [IOBCEIHEBHOM KHU3HHU.

MexnpenMeTHbIE CBS3H.

Peamu3anuss  MeXNpeaIMETHBIX  CBSI3ed IPU  HM3yYEHHMH OOIed U
HEOPraHUYECKOM XMMHM B 11 Kitlacce OCyHIECTBIIIETCS Yepe3 MCIIOIb30BAHUE KaK
OOIIMX €CTeCTBEHHO-HAYyYHbIX [MOHSATUH, TaK U TOHITHH, SBISIOMIMXCA
CHUCTEMHBIMU JJISI OTIEIBHBIX PEAMETOB €ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumores3a, 3aKoH,
TEOpWsl, aHallM3, CHUHTE3, KiacCUPUKAIKI, TMEPUOIUIHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.
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dusuka: MaTepus, YHEPrHUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, WOH,
U30TOII, PaJMOAKTHUBHOCTh, MOJIEKYJIA, SHEPTETUICCKUI yPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PH3UUECCKHE BEIMYUHBI M CIUHHUIIBI X
U3MEPCHHUS, CKOPOCTb.

buonorus: knetka, opraHu3M, DJKOCHUCTeMa, Ouocdepa, Makpo- U
MUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEILIECTB B OPTaHU3ME.

['eorpadus: MuHEpasbl, TOPHBIC MOPOJbI, IOJE3HbIC UCKOIAeMbIe, TOILIUBO,
PECYPCHI.

TexHONIOrus: XUMHUYECKass MPOMBIIUICHHOCTh, METaUTyprusi, IPOU3BOIACTBO
CTPOUTEIIBHBIX MaTepUAJIOB, CEIIbCKOXO3SIMCTBEHHOE TPOM3BOJICTBO, ITHINEBAS
IPOMBIIIJICHHOCTh,  (papMalleBTHYECKass  MPOMBIILICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IIpermapaToB, IMPOM3BOJCTBO KOHCTPYKIMOHHBIX MAaTCPHAJIOB,
3JIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.
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[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNU
HA BA30OBOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
0o0ydJaronmuMucs MpPOrpaMM CpeIHero oOmero oOpa3oBaHus (JIMYHOCTHBIM,
METalpeMETHBIM W OpeAMETHbIM). HayyHo-meToauyeckoil OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
00pa3oBaHUs SBISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBercTBUM € CHCTEMHO-JEATEIBHOCTHBIM IOJXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHMS NpeIMeTa «XHUMHS» Ha YPOBHE CPEIHErO
o01miero 00pa3oBaHwsI BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOMIMMUCS POCCUMCKOM TpakJIaHCKOW HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEIEICHUIO;

HaJIM4Khe MOTUBALIMK K OOYUYEHHUIO;

IEJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX yO€XKIECHUN JTMYHOCTH HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTh U CHOCOOHOCTH OOydYarouuxcsi PyKOBOJCTBOBATbCS B CBOEH
NEeATEIbHOCTH HEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1I€IOCTHOU
CHUCTEME XMMHUYECKOro 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS SKOJIOTHUECKON KYIbTYpPhl U CHOCOOHOCTH CTaBHUTH
LEIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MpeAaMeTa «XHUMHS» JTOCTUTAIOTCS B
€AMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHHM C
T'YMaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU
U HJealaMHd POCCHICKOT0 Tpa)XAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMAMM U TpaBWIAMHM  TOBEJEHHUSA, CIHOCOOCTBYIOUIMMHU  IIpoleccaM
CaMONO3HAHUSA, CaMOPa3BUTHSI M HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTU
00yJarommMXxcs.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS MNpeaMera «XUMHUS»  OTpPaXKaroT
c(OpPMUPOBAHHOCTh ONBITA MO3HABATEILHON M MPAKTUYECKOW AESTeNbHOCTU
oOyyJaroumxcs o peajus3aliu OPUHITHIX B OOLIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpamIaHCKOr0 BOCIIMTAHMS

OCO3HaHUS 00YYaIOIIMMHCS CBOMX KOHCTUTYLMOHHBIX IIPaB M 00S3aHHOCTEH,
YBaXKEHUS K 3aKOHY U [IPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMpaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;
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FOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BHIMIOJIHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JIOTHKY U
apryMEHTHI IPYTUX IPU aHAIU3E Pa3IMYHbIX BUJIOB YUEOHOH 1EATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEUYECTBEHHON XUMMUU;

YBaO)KEHUsI K MPOIECCY TBOPUECTBA B OOJACTHM TEOPUU U IMPAKTUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JIOCTHKEHHS HAYKH €CTh pPE3yJIbTaT
JUINTEIbHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX  OKCHEPUMEHTAIBbHBIX  IOHCKOB,
IOCTOSTHHOTO TPpyZa YUEHBIX U IPAKTHKOB;

UHTEpeCca M I103HABATEJIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEIYIOIIEM
aHalm3e UHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHOM OTE€YEeCTBEHHOMN
XUMHH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO ITOBEACHMS,;

CIIOCOOHOCTH OLIEHUBATh CUTYallUU, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMM,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEJECHUE U TOCTYNKU CBOMX TOBapHILEH C
NO3UIMI HPAaBCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAaHUE IMOCIEACTBUH ITHX
HOCTYIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHMMAaHUSA LEHHOCTEH 370poBOro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHHS K COOCTBEHHOMY (PH3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coONrofeHMsT TpaBWJI OE30MAaCHOTO OOpalieHUs] C BEUIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JEATEIBHOCTH;

NOHMMAHUSA UEHHOCTH TPaBWJI HWHAMBUAYAIBHOTO M  KOJUIEKTHBHOTO
0€3011acCHOr0 MOBEJCHUS B CUTYaLUsIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIFOJIEH;

OCO3HaHHUs NMOCJEACTBUM U HENPUATHUS BPEAHBIX NMPHUBBIUEK (YHNOTpeOIeHUs
aJIKOTOJIsl, HAPKOTHKOB, KYpEeHHS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-MCCIEI0BaTENbCKON
NESATEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUECKOM M  JIPYrMX BHJAX
NESITENIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTUE€ B PEIICHHWM NPAKTUYECKUX 3aaad
COIIMAJIbHOM HAIPaBJICHHOCTH (B paMKaX CBOEr0 KJlacca, IKOJIbI);
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UHTEpeca K MPAKTHUECKOMY M3YUYEHHIO MPOodeccHil pa3TuyHOro pojaa, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXXEHUS K TPYyLy, JIIOASIM TPyAA U pe3ysbTaTaM TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJIbHON TpPaeKTOpUU
obOpasoBanmsi, Oymymiel npodeccuu W peaau3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOdHOCTEH 00I1IeCTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECO00PAa3HOr0 OTHOLIEHUS K MPUPOAE, KaK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMIIE;

NOHMMAaHUA TJI0O0ATBbHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJieM, BIMSIHUA
DKOHOMHYECKHUX MPOLECCOB HA COCTOSHUE IPUPOAHON U COLUAIIBHOU CPEABL;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BAaHUS JIOCTHIKEHUM XUMHUM Ui
pELIeHNs BOIPOCOB PALIMOHATIBHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKAKOLIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3MPOBATH HEOIArONMPUSTHBIE SKOJIOTHMUECKHE
IIOCJIEICTBUS PEANPUHUMAEMBIX JEHCTBUN U NIPENOTBPALIATh UX;

HAJIM4HsI PA3BUTOrO HKOJIOTMYECKOTO MBILUICHUS, 3KOJIOTUYECKON KYJIBTYPHI,
OmbITa NEeATEIbHOCTH AKOJIOTMYECKOM HaIlPaBJIEHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B II03HABATEJIbHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IPAKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO IPOTUBOCTOATH HJIEOJIOTHU
xeMo(doouu;

7) HIEHHOCTH HAYYHOI'0 NO3HAHMA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON PAKTHUKHY;

NOHMMaHHA cleUM(UKM XUMUM KaK HayKM, OCO3HaHMs €€ poiu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHUU LIEJIOCTHOTIO
IpEJICTaBICHUST 00 OKPYXAlOIIeM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YETOBEKa, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IPUPOAHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOOH 3HAYMMOCTH XUMHUM JJIs  COBPEMEHHOM
LIMBHJIM3AlMU: B €€ TyMaHUCTUYECKOM HAIPaBICHHOCTHM M BaXXHOM pOJIM B
CO31aHUU HOBOM 0a3bl MaTepUaIbHON KYJIBTYPbI, PEIICHUHU II00aNbHBIX MPOOIeM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIECBON U
HKOJIOTUYECKON O€3011aCHOCTH, B PA3BUTHUM MEIULMHBI, OOECIIEYEHUM YCIOBHUN
YCIEIIHOTO TPpyJa M OSKOJOTHYECKHM KOMMOPTHOM JKM3HM KaXKJIOro YJeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: IIOHUMAaHHUS CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh
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MoJlydyaeMble 3HAHUA Ui aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
IPOUCXOASAIINX B HEM U3MEHEHUN, YMEHUS J1eJaTh 0OOCHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX ()aKTOB U UMEIOIIMXCA JaHHBIX C LEJIbI0 MOJyYeHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIONb30BaTh XWMUYECKUE 3HAHUS IS
pelieHust Ipo6sieM B peabHbIX KU3HEHHBIX CUTYaIIUAX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUH 1O XHMHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3luYHbIX cepax mpodhecCuoHaTbHON
JesITeTIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe PE3yIbTaThl OCBOCHHS YYEOHOTO mMpeaMeTa « XUMHsS) Ha
YpOBHE CpeAHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUYUMBbIE i1 (QOPMHUPOBAHHMSI ~ MHPOBO33PEHHS  OOYYAIOIIUXCS
MEXIUCIUTUTMHAPHBIE (MEXIPEAMETHbIE) 00IeHAyYHbIC TOHSTHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUSA,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIICCTBO, DHEPTHs, SBIICHUE,
MPOIIECC, CHCTeMa, HAyYHBI (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, NCCIIeIOBaHNE, HAOMIOCHIE, N3MEPEHHUE, SKCTIEPUMEHT U JPYyTHEC);

yHUBEpCaIbHbIC Y4eOHBIC NEWCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue (GyHKIIMOHATEHON
TPaMOTHOCTH M COI[MAIBHON KOMIIETEHIIUN 00yUaloIuXCs;
CHOCOOHOCTh 00yYaromuxcst HCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIE y4eOHBIC
JICVCTBHS B IO3HABATEIIBHON U COLUAIBHOM MTPAKTHUKE.

MeranpeaMeTHble PE3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJSITUBHBIMU
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHU y4eOHBbIMH Nno3HaBaTeJIbHBIMH
JeHCTBUSIMU:

1) 6a30Bble JJOrHYecKue AeCTBHS:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpPoOOJIEMY,
BCECTOPOHHE €€ pacCMaTPUBAT;

ONPENEIATh LENN JEATEIbHOCTH, 33/aBas IapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTH C MOCTABICHHBIMU LIEJISIMU;
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WCIIOJb30BaTh MPU OCBOCHUU 3HAHUU NPUEMBI JIOTUYECKOTO MBILIIJICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU TMOHATUNW M YCTaHABIMBATh MX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHSITHS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUU

BEIOMPATh OCHOBAaHWUS W KPUTEPUH MJIs KJIACCH(PUKAIIMKA BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABIMUBATh MPUYUHHO-CICJICTBEHHBIE CBA3M MEXAY H3y4a€MbIMU
SIBJICHUSIMU,

CTPOUThH JIOTMYECKHUE pacCyXJeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SIBIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOJIb3yEMbIE B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BBIBATHL MOEIBHBIC TPEACTABICHUS — XUMHYECKUN
3HaK (CHMMBOJI) OJJIEeMEHTa, XUMHUYecKas (opMmyiia, ypaBHCHHE XHUMHYECKOU
peaKknmuy — TMPU PEUICHWH Y4YeOHBIX TMO3HABATEIBHBIX M TMPAKTHUUECKHX 3ajad,
MPUMEHSITh Ha3BAaHHbIE MOJIEIbHBIE MPEICTABICHUS JJIsl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEUIECTB U XUMHUYECKUX PEAKIIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUSI BEIECTB U XUMHUUYECKUX
pEeaKuunii;

dbopMyIUpOBaTh 1IEIU U 3a/1a4K UCCIICI0OBaHUs, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCH B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI JJi1 (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPaBUILHOCTU
BBICKA3bIBAEMBIX CYXJCHUI;

BJIQJICTh HABBIKAMH CAMOCTOSITEJILHOTO IUIAHUPOBAHUS U  MPOBEJCHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJ0M
MpoIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNUSA,
COCTaBJISITH OOOCHOBAHHBIM OTYET O TIPOJICTAHHOM paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIeNOBATENbCKOW W MPOEKTHOM
JEATEIIbBHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MIOMCKY METOJOB pEIICHUA IPAKTUUECKUX 3aJady, MNPUMECHEHUIO Pa3InYHbIX
METOJ0B MO3HAHHS.

3) padora ¢ nHpopmanmeii:

OPUEHTUPOBATLCS B Pa3IMYHBIX HCTOYHUKAX HWHPopManuu (HAy4dHO-
MONyJISIpHAsl JIUTepaTypa XHMHUYECKOTO COJIEp)KaHMs, CIPaBOYHBIE TMOCOOUS,
pecypcel MIHTepHeTa), aHaIU3upoBaTh UH(POPMAIMIO PA3TUYHBIX BUI0B U (OpM
MpECTaBIICHHUS, KPUTHUYECKHU OIICHUBATH eé JIOCTOBEPHOCTh 151
HEMPOTUBOPEUUBOCTb;
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(GbopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATh PA3JIMYHBIE METOJBI MPU TOUCKE U
orbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS YYEOHBIX 3aaad
OIPEECIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HUCIHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpPMY  NpPEICTaBICHUS
uHpopmaruu (cxemsl, rpaduKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKU U IPYTHE);

UCTIONB30BaTh HAY4YHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
XUMHYECKOH WHpOpMaIueil: TPUMEHATh MeXNpeaMeTHbie (pu3udeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYyIIbl, a00peBUATYPbI, HOMEHKIIATYPY:;

UCIIONb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OBgJ1aieHHe YHHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH A€HCTBUSMM:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAaeMOU TeMbI B X0/ AUAIIOTA W/UITN
JTUCKYCCUHW,  BBICKa3bIBaTh  WaAeH, (GOPMYJIUPOBATh CBOM  MPEJIOKEHUS
OTHOCHUTEIIbHO BBITIOJIHEHUS TIPEII0KEHHON 3a1auH;

BBICTYIIaTh C TPE3CHTAllMell Pe3yJbTaTOB IMO3HABATEIHHON EATEIHHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIILHO HJIM COBMECTHO CO CBEPCTHHKAMHU MPH BHIMIOJTHECHUN
XUMHYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThl MO KCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEILECTB, peaju3alui y4eOHOro MpoeKTa U (popMyIHpoBaTh BHIBOIBI
[0 pe3yJbTaraM MPOBEIEHHBIX HCCIEAOBAHUM IMYTEM COIVIACOBAHUS IMO3ULHUN B
X0J1€ 00CYXX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBgilajieHHe YHHUBEPCAJBLHBIMHU PEryJsiTABHBIMH 1€ CTBUSIMH:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYILECTBISATH CBOIO I03HABATEIbHYIO
JeSITENIbHOCTD, Ompefensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajaraéMblii aJiropuT™M JCHCTBUH TIpH
BBITIOJTHEHNH YYeOHBIX W HCCIIEIOBATENLCKUX 3a]a4, BbIOMpaTh Hamboee
3¢ (dEeKTUBHBIA C€HOCOO MX peHIeHHs C YYETOM IMOIY4YEeHHMsS HOBBIX 3HAHUHM O
BEIIECTBAX M XUMHUUYCCKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH HA OCHOBE CaMOaHaln3a
¥ CaMOOIICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KJTIACC

[IpenMeTHble pe3ysbTaTbl OCBOCHHS Kypca «OpraHuueckas XUMHSI»
OTPAKAKOT:

c(hOpMUPOBAHHOCTh  TMPEJCTABICHUNH O XUMHUYECKON  COCTaBJISIONIEH
€CTECTBCHHO-HAYYHOM KApTUHBI MHpPA, POJM XHWMHUU B TIO3HAHWUU SIBJICHUU
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npupoasl, B  (OPMUPOBAHWUU MBINUICHUS] W  KYJbTYpPhl JIMYHOCTH, €€
(GyHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOIMMOM TSl PEIIEHUS MMPAKTUIECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO U MPHUPOAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TIOHATHS (XMMHYECKUH JJIEMEHT, aToM, DJIEKTPOHHAas
0001104Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, AJIEKTPOOTPUILIATEIbHOCTh, XUMUYECKas
CBA3b, CTPYKTypHas (opmyna (pa3BEépHyTasi U COKpall€HHAs), MOJIb, MOJIIpHas
Macca, MOJIPHBIM 00BEM, YIJIEPOAHBIM CKEJeT, (QYHKIMOHAJbHAS TpYIINa,
pajuKai, U30MepHus, U30MEPhl, TOMOJIOTHUECKUIN P, TOMOJIOTH, YTJIIEBOJIOPO/IbI,
KHUCJIOPOJ, U a30TCOJEpKAIIUE COCAMHEHUS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BE€HO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHHUSA); TEOPUH U 3aKOHBI (TEOPHsSI CTPOEHUS
oprannyeckux BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsSI MAcChbl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XWMHH; MHUPOBO33PECHUYECKHE 3HAHWSI,
JeXalue B OCHOBE TOHUMAHUS MPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHUX
SIBJICHUM, (PAKTOJOTHYECKHME CBEJICHUS O CBOWCTBAaX, COCTaBE, MOJYYCHHH W
0e30MacHOM HCITOJIBb30BAaHUH BAaKHEHIITUX OPTraHWYECKUX BEIICCTB B OBITY U
MIPaKTUYECKOHN JACATEIBHOCTH YEIIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBIC TPHU3HAKH MOHSITHH,
yCTaHABJINBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONINE TOHITHS TPU
OMMCAaHUM COCTaBa, CTPOCHMSI U MPEBPALICHUI OPraHUYEeCKUX COSAMHEHUM;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOJIb30BaTh XUMHUYECKYI0 CUMBOJIHMKY JIJIs
COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpALIEHHON)
dbopMyn OpraHMYECKHMX BEMIECTB W ypaBHECHUN XUMHUYECKUX PEAKIUH,
W3TOTABIMBATh MOJICIIA MOJIEKYJI OPTaHWYECKUX BEIIECTB IS WIUTIOCTPALMHA HX
XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAIJIEHKHOCTh H3YUEHHBIX
OPTaHUYECKUX BEMIECTB IO HMX COCTaBy M CTPOCHUIO K ONpeaeIEHHOMY
KJIACCy/Tpynme COeaUHEHUN (YTJIEBOJIOPOIbI, KHUCIOPOA U a30TCOJEp Kallne
COCIMHEHWSI, BBICOKOMOJICKYJIIPHBIC COCIWHEHWs), JaBaTh WM Ha3BaHHS IO
cucrematudeckorr Homenkiarype (IUPAC), a Takke NPUBOJIUTH TPUBUAIIBHBIC
HA3BaHUSl OT/ACJIbHBIX OpPraHMYEeCKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATWJICHTJIMKOJb, TIHIECpUH, (eHon, (HopManbAeTu, aleTalbIerua, MypaBbUHAS
KHCIIOTa, YKCYCHAs KUCIIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAS KUCIIOTA, TIIFOK03a,
bpyKTO3a, Kpaxmal, eJIJTi0JI03a, TIUIHH);

c(hOpMUPOBAHHOCTh yMEHUSl ONPENEHATh BHUIbl XUMHUYECKOM CBS3U B
OpraHUYECKUX COCIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);
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c(OpPMUPOBAHHOCTh YMEHHUS TMPHUMEHITHh TMOJOXKEHUS TEOPHUH CTPOCHUS
oprannueckux BemiectB A. M. ByTnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu30BaThb  COCTaB, CTPOECHUE,
buznyeckue M XUMHYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENCH pa3IHMUHBIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, 3TWJIEH, MPOINMIEH, AlETHJIEH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30JI, METAaHOJ, STAaHOJ, STUJICHTJIHUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTH, MypaBbUHAs U YKCYCHAasl KHUCJIOTHI, TJIFOKO3a,
Kpaxmas, [eJII0JI03a, aMUHOYKCYCHasl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HHMH YpPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKHX pEaKiuil ¢
UCIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYI;

c(hOpMUPOBAHHOCTh YMEHUS XapaKT€PU30BATh UCTOYHUKHU YTIIE€BOJAOPOIHOTO
ChIpbsi  (He(Th, NPHUPOIHBIA Ta3, Yrojb), CHOCOOBI HX NepepaboTKH U
NPaKTHYECKOE MPUMEHEHUE MPOAYKTOB NepepadoTKy;

c(OpPMUPOBAHHOCTh yMEHHUI TMPOBOJUTH BBIYHCIEHUS [0 XHUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peakiMy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HCXOJHBIX
BEILECTB WUJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh yMEHHWH BIANECTh CHUCTEMON 3HAaHUNW 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUs, UCIOIb3yEeMbIX B XUMHH MIPU W3YYEHUU BEUIECTB U
XUMUYECKUX SIBICHUN (HAOII0IeHNEe, U3MEpPEHUE, SKCIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTHS PpELICHUU B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsIX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHM COOMIOAATh MpaBHila MOIb30BAHUS XUMUYECKON
MOCy/IoOl U J1abOpaTOpHBIM OOOpPYAOBaHHMEM, a TaK)Ke IpaBwia OOpaIlieHus ¢
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBIIIOJHEHHUIO J1a0OPaTOPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIIONHATH XUMHYECKUI
AKCIIEPUMEHT (IIPEBPALLEHNS OPTraHUYECKUX BEILIECTB IPY HArpeBaHUU, OJyUYECHHUE
TWJIIEHA M M3YyYEHHE €ro CBOMCTB, KAaueCTBEHHbIE pPEaKUUU OPraHUuYeCKUX
BEILECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LIBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUU C TMpaBWIAMHU TEXHUKH OE€30MacHOCTH TMpU OOpaleHUuH C
BEIIECTBAMH U J1a0OpaTOPHBIM O0OPYJOBaHMEM, WIPEICTABIATH PE3yJbTaThl
XUMHUYECKOTO 3KCIEpUMEHTa B (opMe 3amucu ypaBHEHUM COOTBETCTBYIOIIUX
peakuuii 1 GopMyJIUpOBATH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uHbOpMaIMIO, TOJMYyYaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpelcTBa MacCOBOM
uHdopmaruu, aTepHer u apyrux);
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chOpMUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  IKOJOTHYECKHU
I1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIENISIX
COXpPAaHEHUSI CBOETO 3JI0POBbS M OKPYXKAKOLIEH IMPUPOAHON Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha JKUBBIE OPraHU3MBbl OMNPEACIEHHBIX OPraHUYECKHX
BEIECTB, MOHMMas cMbica mokaszatens [IJIK, mosicHAT, Ha mpumepax CrocoObI
YMEHBUICHUSI W NPEAOTBPALLCHUS HX BPEOHOTO BO3JCUCTBUS HAa OPraHU3M
YEJI0BEKa;

JUIsl 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHUE
OPUMEHSATh 3HAHMUSI OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIECTB U
XUMHYECKUX SBJICHUM;

JUISL CIENBIX ¥ CHA0OBUASIIUX OOYYaIOIMUXCSA: YMEHHE WCIOIh30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiinsa misg 3anmucu XuMHUYeCKUuX

bopmyiL.
11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmmass u HeopraHUYecKas
XAMUSD) OTPAXKAKOT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHUYECKOM COCTaBJISAIOINICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHpa, POJM XHWMHUU B TIO3HAHWUU SBJICHUU
npupoasl, B (POPMUPOBAHWUU MBINUICHUS] W  KYJbTYpPhl JIMYHOCTH, €€
GyHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOIMMOM ISl PEIISHUS MMPAKTUIECKUX 3a/1a4
¥ DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOTHOU
cpene;

BJIAJICHUEC  CUCTEMOM  XMMHUYECKHMX  3HAHUM, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIATraloIINe IMOHATHS (XUMUYCCKUM 3JEMEHT, aTOM, M30Tom, S-, P-, d-
AJIEKTPOHHBIE OpOWUTATM aTOMOB, HWOH, MOJICKYJa, MOJb, MOJIAPHBIN O00BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHUS, XUMUYECKAs CBSI3b
(KoBaJIeHTHas, MOHHAs, METAJUINYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUNBl ~ XUMHUYECKHX  PEAKIMH, PaCTBOpP, DJIEKTPOJUTHI, HEIICKTPOIUTHI,
AIEKTPOJUTHYECKAS JIUCCOLUUALMSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTb
XUMHUYECKON pEeaKiuu, XUMHUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (Teopusd
AJIEKTPOJIUTUYECKOU AUCCOLMALM, nepuoanueckud 3akoH [[. M. Menpgeneesa,
3aKOH COXPAaHEHMSI MAacChl BELIECTB, 3aKOH COXPAHCHUS W MPEBPAICHUS SHEPTUU
MpY XHMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJHWYECKUM S3BbIK XUMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAINIME B OCHOBE MOHWMAHWUSI MPUYUHHOCTU U
CUCTEMHOCTH XHMHYECKHUX SIBIICHHH, (PaKTOJOTHYECKHE CBEACHUS O CBOMCTBaX,
COCTaBe, MOJIy4YeHHUU U 0€301MacCHOM MCMOJIb30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIESITEILHOCTH YEJIOBEKA;
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c(hOpMUPOBAHHOCTh YMEHHI BBISBIIATh XapaKTEPHBIC NPHU3HAKA TOHSITHUH,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, MCIIOJb30BATh COOTBETCTBYIOLIME MOHSATHS TPHU
ONMCAaHUH HEOPTaHUYECKUX BELIECTB U MX MPEBPAILCHHUII;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOIb30BaTh XUMHUYECKYI0 CUMBOJIHMKY IS
coctaBieHus (HOpMyJT BEMIECTB W  ypaBHEHUH XUMHUYECKUX  PEAKIIHMA,
cuctemarnueckyro HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTACIIBHBIX
HEOPTaHMYECKUX BelIeCTB (yrapHbld Tra3, YIJIEKUCIBIM Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEENSITh BaJIECHTHOCTh U CTETIEHb OKUCIICHUS
XAMHUYECKUX BJIEMEHTOB B COCIMHEHHUSIX PA3JIMYHOTO COCTAaBa, BUJ XUMUYECKON
CBSI3U (KOBaJICHTHAsl, MOHHAs, META/NINYECKasi, BOJIOPO/IHAS) B COCIUHEHUSIX, THUII
KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAas, MOJIEKYJsApHasi,
MOHHAs!, METAJUTMYECKas), XapakTep Cpeibl B BOJHBIX paCTBOPaX HEOPraHUYECKHUX
COCTUHECHUH;

c(hopMUPOBAHHOCTH YMEHUU YCTaHaBIIUBATh NPUHAJJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB MO WX COCTaBY K OMNPEACIEHHOMY KJIacCy/TpyIIe
COEIMHEHUM (MPOCThIE BEUIECTBA — METAJUIBl U HEMETAIIbI, OKCUbI, OCHOBAHUS,
KHUCIJIOThI, aM()OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOAUIECKOTO 3aKoHa /.
W. MenneneeBa u 1eMOHCTPUPOBATH €TO CUCTEMATU3UPYIONTYI0, OOBICHUTEILHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJeMeHTOB |—4 mnepuonoB llepuonnueckoil cuUCTEMBI
xumudeckux snemeHToB J[. M. MenjgeneeBa, HCIONb3ys MOHATHS «S-, pP-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKHE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COEAUHEHUMN
10 TIepruoIaM | rpyimnaM llepuoauueckon CUCTEMbI XUMUYECKUX d1eMeHTOB J1. U.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHCHIBaTH)  OOIIHE
XAMHUYECKME CBOWCTBA HEOPraHWYECKHUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T'€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUI;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PHUIIMPOBATh XUMUUYECKHE PEAKIIMH I10
pa3IMYHbIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarupyrolluxX BeEIIECTB, TEIJIOBOMY
abdexTy peakuuy, U3MEHEHUIO CTEIEHEW OKUCJIEHUS 3JIEMEHTOB, 00OpaTUMOCTU
peaKkIMK, YYacTHIO KaTajau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHMS PEAKIMA pa3IUYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMA HOHHOTO 0OMEHa, yUNUThIBAs
YCJIOBHSI, TPU KOTOPBIX 3TU PEAKLIUHA UAYT 10 KOHLA;
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c(OpMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPAa3JUYHBIX HEOPraHWYECKUX BELIECTB, pPaclO3HABATh
OMBITHBIM NYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHH  pacKpblBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKINNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOTO OanaHca
ATUX PEAKIHUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATh 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peakiMu OT Pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelUIHero Bo3aenctus (mpunuui Jle [latense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXallllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUS! CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEICTaBICHUNA 00 OOIIMX HAyYHBIX MNPUHILUINAX U
HKOJIOTUYECKUX MPOoOIeMax XUMUYECKOTO MPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYHUCICHHS C HCIOJb30BAHUEM
MOHSITUS «MaccoBas JOJIsl BEIIECTBA B PacTBOpeE», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XMMHYECKUX PEaKIUAX, MAacChl BEIIECTBA WK 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B peaklUu
BEIIECTB, TEIJIOBOro 3((dexkTa peakunu Ha OCHOBE 3aKOHOB COXpPAaHEHUS MacCChl
BELLECTB, IPEBPALLECHUS U COXPAHEHHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBUJia MOJIb30BaAHUS XUMUYECKOM
NOCYJI0OM M J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaKXKe IpaBuia OOpalleHus ¢
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKLMSIMHU MO BBINOJTHEHHUIO J1aO0OpaTOPHBIX
XUMHUUYECKHUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUUIAHUPOBATH W  BBIMONHATH XUMHYECKUI
HKCIIEPUMEHT (pa3joKEeHUE MEePOKCHIA BOAOPOAAa B MPUCYTCTBUM KaTalu3aTopa,
ONpeNeJIeHUE Cpellbl PacTBOPOB BELIECTB C IOMOINBI YHHBEPCAIBHOIO
UHIMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB Ha CKOPOCTh XUMUYECKON peakluu,
peakuu MOHHOTO OOMEHa, Ka4eCTBEHHbIE peakluuu Ha cylbdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPHUMEHTAIBHBIX 3a1a4 10
TeMaMm «Metaiey U «HeMmeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U J1TA00paTOPHBIM 000pYy10BaHUEM,
IOPEICTaBIsATh pPE3yJIbTaThl XUMHUYECKOIO HSKCIepUMEHTa B (QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOIUX pPEAKIUl U (OpMYyIUPOBATH BHIBOJBI HAa OCHOBE
3TUX PE3YJIbTaTOB,;

c(hOPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBAa MAacCOBOMU
KOMMYHUKaIu, THTepHET 1 Apyrux);
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chOpMUPOBAHHOCTh ~ yMEHHIH  COOMIOAaTh  MpaBWIa  IKOJOTHYECKU
[eJIecO00pa3HOro TOBEACHUS B OBITY M TPYAOBOM JEATENbHOCTH B HEISIX
COXpPAaHEHUSI CBOETO 3JI0POBbS M OKPYXKAKOLIEH IMPUPOAHON Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA HKUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cvpicn mokazarens [IJIK, moscHaTh Ha mnpumepax crnocoObl YMEHBIIEHUS WU
IIPENOTBPALLIECHUS UX BPEIHOTO BO3JACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHU;

JUIS  CIETBIX M CJIAa0OBUAAIIUMX OOYyYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYECKUX

bopmyiL.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
N HanvenoBannepasie1on KonuyecrBouacos DJIEKTPOHHbIE
n/m TeMHpPOrpamMmbi Bcero KonTpoabubiepadorsl  IlpakTuyeckunepadorbl (wnpposrre)
o0pa3oBaTesbHbIEpeCypChI
Pa3znen 1.Teopernyeckne 0CHOBBI OPraHMYeCKOM XMMHUU
[Ipenmer opraHuYeCKO XUMUH.
11 Teopust cTpoeHUsT OPraHUuYECKUX 3
coenquHeHuilt A. M. byrneposa
Hroromnopazaemy 3
Pa3nen 2.YraeBomxopoabt
51 [IpenenbHBICYTIEBOIOPOABI — 5
aJKaHbI
59 HenpenenbHble yriieBogopOIbL: 6 1
AJIKEHBI, aJIKa/INEHBI, ATKUHBI
2.3 ApoMaTn4ecKUEYTIEBOAOPOIbI 2
54 [IpupoaHbie ICTOYHUKHI 3 1
YIJI€BOIOPOOB U UX MepepaboTka
Hroronopazneny 13
Pasznen 3.Kucaopoacoaep:kanueopranneckmecoeIMHeHU st
3.1 Cruptel. @enon 3
39 Anpneruasl. Kap6oHOBBIC 7 1
KUCTOThI. ClI0KHbBIE 3QUPHI
3.3 YrneBoib 3 1
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Hroronopazneny 13

Pa3znen 4.A30TconepkanmueoprannyeckrecoeIHHeHu st
4.1 Awmunbsl. AMUHOKHACIOTEL. benku 3

Hroromnopazaeny 3

Pa3nen S.BeicokoMoOJIeKy I pHbIECOeIMHEHUA

51 [Tnactmaccel. Kayuyku. Bomokna 2

Uroronopazneny 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOIT'PAMME 34
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11 KJIACC
KoanuectBouacon DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aeyioB R —
u(ppoBHI
n/m TEeMIIPOrpaMMbl Bcero KonTpoabsubiepadorsl  IIpakTuyeckunepadorbl
o0pa3oBaTe/bHbIEpeCypChI
Pa3nen 1.TeopeTnyecKkueoCHOBBIXUMHH
CtpoeHne aToMOB.
[Tepuoanueckuii 3aKOH U
1.1 [lepuonuueckas cucrema 3
XAMUYECKUX dyieMeHToB /1. U.
MenneneeBa
12 CrpoeHueBelecTna. 4
' MHOroo0pa31eBenEecTs
1.3 XUMHYECKUEPECAKITUH 6 1 1
Hroronopazneny 13
Paznea 2.HeoprannueckasixuMust
2.1 Meranbl
2.2 Hewmeranmst 1
53 CBs13p HEOPraHUUYECKUX U 5
' OpraHUYECKUX BENIECTB
Hroromnopazaemy 17
Paznen 3.Xumus 4 )KU3Hb
3.1 XUMHS ¥ )KU3Hb 4
Hroronopazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 2 3
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IHHOYPOYHOE IINTAHUPOBAHUE
10 KIIACC

Ne KoanyecTBouacoB

Jaranzyu DJIeKTPOHHBbIeNU(POBBICOOPa3oOBaTE

Temaypoka Bce  Konrtpoabubiep IIpakTunueckuep
eHust bHbIEpeCYpPChI

ro a00ThI a00ThI

n/
n

[Ipenmer oprannyeckoi
XUMUH, €€

BO3HHKHOBEHHUE, PA3BUTHE 04.09.2024
Y 3HAUYEHUE

Teopust ctpoeHus
OpraHUYECKUX

2 COEIMHEHUN A M. 1 11.09.2024
bytnepoBa, €€ 0OCHOBHbBIE

ITOJIOKCHHU A

[Ipencrasienue o
Kiaccuukanmum
OpPTaHMYECKUX BEIIECTB.
3 Homenkiarypa 1 18.09.2024
(cucrematuveckas) u
TpI/IBI/IaJIBHbIe Ha3BaHUA

OpTraHU4YCCKUX BCILICCTB

AJIKaHEBI: COCTaB U

4 cTpoenye, 1 25.09.2024

TOMOJIOTUYECKUH P

Meran u 3TaH —
pocTeuIme 02.10.2024
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MPpEACTAaBUTCIIN AJIKAHOB

AJIKEHBI: COCTaB 1
CTPOCHHE, CBOMCTBA 09.10.2024

OTHUJIEH U IPONUJIEH —

7 IIPOCTEUILINE 1 16.10.2024
IPEJCTaBUTENN AJIKEHOB

[IpakTuueckas pabora Ne

8 1. «ITonyuenue BT‘IJ/IJIGHa u 1 1 93.10.2024
U3YyUYEHHE €TI0 CBOHCTBY

Ankanuensl. byranuen-

1,3 u meTunbyraguen-1,3.
9 | Tonysenne 1 30.10.2024
CHHTETHYECKOT0 KaydyKa

Y PE3UHBI

AJNKUHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUU PSI.
Auerunen — 06.11.2024
IIPOCTEUIINUIIPECTABUTE

10

JbAJIKNHOB

Bruucnenus no

11 YPaBHEHUIO X UMHYECKOM 1 13.11.2024
peakiuu

ApeHbl: 6€H30JT U TOJTYOJI.

12 TOKCHYHOCTH apEHOB 20.11.2024

I'eneTnueckas cBsI3b
13 YTJIEBOJIOPOIOB, 1
MIPUHAISKAITUX K

27.11.2024
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PAa3JIMIHBIM KJIaCCaM

[IpupoaHbie ICTOYHUKHI
YTJIEBOJIOPOIOB:

14 MPUPOAHBIN a3 u
NOIYTHBIE HEPTSHbIE 04.12.2024
rasbl, HepTh ¥ POTYKTHI

e€ mepepaboTKu

[IpupoaHbie ICTOYHUKHI
YTJIEBOAOPOAOB!

15 IIPUPOJHBIN ra3 u
NOIYTHBIE HEPTSHbIE 11.12.2024
ras3bl, He(pTh ¥ POTYKTHI

e€ mepepaboTKu

16 KoHnTtposbHas padoTa mo
paszaeny «YTJIeBOIOPOIbI» 18.12.2024

[IpenenvHble
17 OJITHOATOMHBIC CITUPTHI:
METAHOJ ¥ 3TAHOJI. 25.12.2024

BonopoanasicBsizb

MHOroaTroMHbI€ CIIUPTHI:

18 STHJICHTIIMKOIb U 1 15.01.2025
IINLEPUH

DeHO: CTpOEHUE
19 MOJIEKYJIbI, (PU3UUECKUE U
XHMHUYECKHE CBOMCTBA, 22.01.2025

pUMEHEHNE

20 AJILIETUIBI: 1
dbopMmanbaerua u 29.01.2025
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areTaapaerun. AeTod

OIHOOCHOBHEIE
npeesbHbIe KapOOHOBBIS
KHUCJIOTBI: MypaBbUHAs U

21 1 05.02.2025

yKCycHas

[TpakTuueckas padota No

22 2. «CBOI/IUCTBa pacTBopa 1 1 12.02.2025
YKCYCHOU KHCIIOTBI»

CreapuHoBas u
23 OJIEMHOBAs KUCJIOTHI, KaK
MIPEICTABUTEH BBICIIIAX 19.02.2025

KapOOHOBBIX KUCIIOT

Mpr1a Kkak cOJIM BBICIINX

24 Kap60H0BLDi KHMCJIOT, UX 1 26.02.2025
MOIOIIEE JIEHCTBUE

CrnoxHuble 3(upbl Kak

IIPOM3BOIHBIC

2 . 1
5 KapOOHOBBIX KUCIIOT 05.03.2025

TIMunponu3cnokHBIXIGUPO

B

Kupsl: runponus,
26 pUMEHEHHE,
Oumosoruveckas poib 12.03.2025

KHUPOB

YrneBoasl: coCcTaB,
KIIacCH(pUKAIHUS.
Baxwueiiue 19.03.2025

MMpEaACTaBUTCIIN: TJIFOKO34,

27
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dpykTO3a, caxaposa

Kpaxman u nemnonosa
28 KaK IPUPOHBIC 1
MTOJTMMEPHI

26.03.2025

KonTtponsHas pabora o
pasneny

29 «Kucnopoaconepxarue 1 1
OpTaHHYCCKHE
COCTMHCHUS

02.04.2025

30 AMUHBL; METWJIAMUH U 1
AHWINH 09.04.2025

AMMHOKHCIIOTBI KaK
amQoTepHbIe
OpraHHYECKUe
COCIMHEHMS, X 16.04.2025
OHOJIOTMYECKOE 3HAUYECHHE.
IMenTuaer

31

benku xak npupoaHble

32 BBICOKOMOJICKYJIIPHBIE 1 93.04.2025
COCITMHEHHS

OCHOBHbIE TTOHSTHUS
33 XUMUHU 1
BBICOKOMOJIEKYJISIPHBIX 14.05.2025

COE€IUHEHUIN

OCHOBHBIE METOIEI

34 CHHTE3a 1
BBICOKOMOJIEKYJISIPHBIX 21.05.2025

COEIUHEHUI.
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[ImacT™maccsl, Kaydyku,
BOJIOKHA

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 34
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11 KIIACC

Ne

n/
n

Temaypoxka

KoanuecTtBouacoB

Bce
ro

KonTposbHbIep
a00ThI

IIpakTHyeckue
padoThI

Harausyy
eHHA

JuleKTpoHHbIenupoBbIcOOpa3oBaTe
JbHbIEPeCYpChI

XHWMHYECKUH AJIEMEHT.
ATOM. DJIEKTpOHHAs
KOH(UTypaIus aTOMOB

09.09.2024

[Tepuonnueckuii 3aKOH U
Ilepuonnueckas cucrema
XUMHUYECKHX JIEMEHTOB /.
W. MenneneeBa, ux cBs3b C
COBPEMEHHOU TeopHuei
CTPOEHHUSI ATOMOB

16.09.2024

3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
XUMHUYECKUX DJIEMEHTOB H
HUX COEIUHEHUN IO
TpyIIaM 1 epruoIaM.
3HaueHue NepuoNYECKOro
3aKOHA M CUCTEMBbI
XUMHUYCCKUX DJIEMECHTOB
J.. MeHnneneena B
Pa3BUTHHU HAYKH

23.09.2024

CrpoeHue BeliecTsa.
XuMHUecKas CBI3b, e
BUABI, MCXaHHU3MBbI
o0pa3oBaHMs KOBAJIGHTHOM

30.09.2024
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cBs3u. BonopoaHascBsaszb

BaneHnTHOCTS.
DJIEKTPOOTPULIATETBHOCTb.
CreneHb OKUCIIECHHUS.
BemectBa MonekynsipHOTO 07.10.2024
Y HEMOJIEKYJIIPHOTO
CTpOEHUS

[TonsiTHE 0 AUCTIEPCHBIX
cucreMax. VICTUHHEIE 1
6 KOJUIOUIHBIE PACTBODHI. 1

pacTBop 14.10.2024
MaccoBast goJIsI BEIlecTBa B

pacTBope

Knaccudukanms n
HOMEHKJIaTypa
HEOPTaHUYECKUX
7 coenuHenui. ['eHeTnyeckas 1 91.10.2024
CBSI3b HEOPTaHUYECKHIX
BEIIIECTB, Pa3IMYHbIX

KJ1aCcCOB

Knaccudukanus
XUMHYECKHUX PEAKIUH B
HEOPraHUYECKOU U
OPraHU4eCKON XUMHUH.
8 3aK0H COXpaHEHHUS MacChl 1
BEILIECTB; 3aKOH
COXpaHEHUs U
MIPEBPALLCHUS YHEPTUU ITPU

28.10.2024

XUMHYCCKUX PCAKIUAX

9 CKOpOCTh peaKiuu. 1
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OOpaTumbie peaKIluH. 04.11.2024
XUMHUYECKOE paBHOBECUE

[TpaxTrueckas padota Ne 1.
«BnusHue pa3nuyHbIX

(haKkTOpOB HA CKOPOCTH 11.11.2024
XUMHYECKON PEAKIIUN»

10

DIIEKTPOIUTHYECKAS
nuccoruanus. IToaarue o
BOJOPOJAHOM ITOKa3aTese
11 (pH) pactBopa. Peakiuu 1 18.11.2024
MOHHOT0OOMEHa.
I'mpponusopraHnyeckux u

HCOPTraHNYCCKUXBCIICCTB

OKHUCIIUTENBHO-
BOCCTAHOBUTEIILHEIE
12 peakmuu. [Tonsitie 06 1
02.12.2024
3JIEKTPOJIN3€E PACIIaBOB U

pacTBOpPOB COJIEH

Kontponbnas padoTta mo

13 pazneny «Teoperuyeckue 1 1 09.12.2024

OCHOBBI XUMHHN)»

MeTtannel, UX IMOJIOKSHHUE B
[Tepuonuueckoit cucreme
XAMHUYECKUX JIEMEHTOR /1.
14 N. MenaeneeBa u 1
0COOCHHOCTH CTPOCHHUS 16.12.2024
aTOMOB.
Oobmuehr3nuecKuecBONCTB

aMECTaJllIOB
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CrtaBel METAJLIOB.

15 DIEKTPOXUMHUYCCKHUI PSi/T 1 23.12.2024

HaIpsHKEHUN METaJUIOB

XHUMHUYECKHE CBOMCTBA
BOKHEUIITNX METAJIOB
16 HATPUH, KaJINH, KaabIlAi 1

(natpHi, ’ : 13.01.2025

MarHui, afrOMUHUN) U UX
COCIMHEHU I

XHUMHUYECKHE CBOMCTBA

17 | Xpoma, Meau M HX 1 20.01.2025

COE€TUHEHUN

XHUMHUYECKHE CBOMCTBA
18 LIMHKA, JKejie3a U BX 1

. 27.01.2025
COeIUHEHNI

[TpakTrueckas padota Ne 2.
19 Pemenne 1 1
AKCIICPUMEHTAIIbHBIX 3a7a4 03.02.2025

o teme «MeTtaipl»"

HewmeTamisl, X MONI0XKEHUE
B [lepnoanueckoii cucreme
XAMHYECKHUX dJIeMeHTOB /JI.
W. Menneneesa u 10.02.2025

0COOEHHOCTH CTPOEHUS

20

aTOMOB

duznyecKue CBOMCTBa
21 HEMETAJIOB. AJUIOTPONUS
HEMETaJIOB (Ha IIpuUMepe 17.02.2025

KHCJIOpoJia, cepbl, hocdopa
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U yTJIepo/a)

XUMUUYEeCKIEe CBOMCTBA
22 TaJIOTEHOB, CEPhI U UX 1

. 24.02.2025
COeIUHEHNI

XUMUYECKHE CBOMCTBA
23 azoTta, ¢pocdopa u ux 1

N 03.03.2025
COeIUHEHNI

XMMHUYECKUE CBOUCTBA

24 yraepona, KpeMHIts i X 1 10.03.2025
COCJIMHCHUN

[IpuMeHeHre BaKHEUIINX

25 HEMETAJIJIOB U UX 1 17.03.2025

COE€TUHEHUN

O06001IeHnEe 1
cucTeMaTu3alys 3HaHuH 110
Teme «HemMeTanab.

26 Brruncnenus no 1 24.03.2025
YpaBHEHUSM XUMHUYECKUX
peakuuii u
TEPMOXUMHUYECKHE PACUETHI

[TpakTuyeckast padora Ne 3.
97 «Pemenne 1 1
AKCIIEPUMEHTAJIbHBIX 3a7a4 31.03.2025

o teme "Hemeramisr'»

Kontponbnas padota mo

28 TemaM «MeTauIbl» U 1 1 07.04.2025
«HemeTtamibs»

29 Heopranuueckue u 1
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OpPraHUYECKUE KUCIIOTHI.
Heoprannueckue u
OpPraHUYECKHUE OCHOBAHUS

14.04.2025

30

AmMdoTtepHbIe
HEOPraHUYEeCKHe U
OpraHUYEeCKUE COCAMHEHUSI.
I'eneTnyeckas cBsI3b
HEOPraHUYECKHUX U
OpraHHYECKUX BEIIECTB

21.04.2025

31

Ponp xumuu B
obecrneueHUN
3KOJIOTUYECKOM,
SHEPreTUYECKON U
MUIIEBOM OE30MacHOCTH,
Pa3BUTUU MEIUITUHBI

28.04.2025

32

[IpencraBnenust 06 oOMUX
HAyYHBIX TIPUHIIAIIAX
MIPOMBIIIIJICHHOTO
MOJTYYEeHUST BAXKHEHIITUX
BELIECTB

12.05.2025

33

Yenosek B Mupe BELIECTB U
MaTEpUaJIOB

19.05.2025

34

XuMHUA "
310pOBBhEYEIIOBEKA

26.05.2025

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 xnace/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.
Axk1mmonepHoe obuectBo «M3aarensctBo «lIpocBerienue»
» Xumus, 11 xmace/ IN'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A.

Axunonepnoe o6mectso «M3narensctBo «IIpocsemenne

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Xumus. 8-11 knaccel. CucteMa 3agaHuii o TeMatudeckuM 0okam. [Iporpamma
O. C. I'abpuensna/ [Tunsaukosa H.H.

[legarornyeckasi AMarHOCTHKA B XUMUYECKOM oOpa3oBaHuH. [IpakTukym.

VYyebnoe nmocodue/ [Tak M.C.

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://www.uchportal.ru/dir/7

https://ankchemistry.nethouse.ru/
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HOAJIUHHOCTD JOKYMEHTA INIOATBEPK/IEHA.

<o N IMPOBEPEHO B IIPOI'PAMME KPUIITOAPM.

moAIINCH

O6wuit ctaTyc nognucu: Noanuce BepHa

CeptuduKar: 009629ADD2EF978FB064762DEA8F125F63

Bnapeneu: CrapkuH Cepreit lembaHosuY, CtapkuH, Cepreit lembaAHOBWY,
ussur3l@yandex.ru, 251101806477, 04545488475, MYHUUUMNANBbHOE
BIOAMETHOE OBLLEOBPA3SOBATE/IbHOE YYPEKAEHWNE "CPEAHAA
OBLLEOBPA3OBATE/IbHAA LUKOMA Ne 31" I.YCCYPUUCKA YCCYPUNCKOTO
FOPOAOCKOIO OKPYTA, AnpekTtop, Yccypuiick, Mpumopckuii kpan, RU

UspaTtennb: KasHayencTtBo Poccum, KasHaueincteo Poccuu, RU, r. Mocksa, bonbLioi

Cpok peiictBus:

[arta u Bpemsa co3pgaHusa IM:

31aTOYCTUHCKUIA Nepeynok, 4. 6, ctpoerne 1, 1047797019830, 7710568760,
77 MockBa, uc_fk@roskazna.ru
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