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HOACHUTEJBHASA 3AIIMCKA

[IporpammMa 1O XMMHM Ha YpOBHE CpelHero ooOimero oOpa3zoBaHus
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraieHHbIX B DegepalibHOM  TOCYAAPCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpernogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepaniy, peaqu3yIOMIUX OCHOBHBIE O00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOKeHUI «CTpaternn pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOmieil ctparerut oOy4eHus, BOCIIUTAHUS U PA3BUTHUS 00YUalOIIMXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3anMOOOYCIOBIEHHOCTH LEJEH,
COJIEpKaHMs, PE3yJbTaTOB OOydYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYyCKHUKAMU
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOYEBBIX IEHHOCTEH, NPUCYIIHUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpbI
YEJIOBEeKa, a TaKXKe SKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHUS K CBOEMY
30POBbI0 M TPUPOAHOW cpene. Peanusyercs XuMuyeckoe o00Opa3oBaHUE
oOyyJarommxcsl Ha YPOBHE CPEJIHETr0 OO0IIero oOpa3oBaHMs CPEJCTBAMHU YIEeOHOTO
npeaMera «XUMHsSD, COJEpKaHUE M IIOCTPOCHHE KOTOPOro ONpPENESICHBl B
nporpaMMme 1O XMMHUU € Y4ETOM CHeuu(pUKU HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHWU TPUPOJLI U B MaTEpPUAIBbHOW MU3HM OOIIECTBA, a TaKXe C y4ETOM
o0MX 1ened W MNPUHILMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHUsl KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo posib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPYKaroIleM MHUpPE Kak O €IUHCTBE
IPUPOABI M YEJIOBEKAa, KOTOpPOe (POPMUPYETCS B XMMHUU HAa OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MHPA, OCO3HAHUSA B3AUMOCBSI3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00J1aCTSIMU IPUMEHEHUS.

TecHO B3aMMOJENCTBYSI C APYTMMH €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHhEMJIEMOM YacCThI0O MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIIOBUEM YCIIEUTHOTO
TpyJa W KM3HU KaXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3MJATENIbHAs,, KAaK HayKa BBICOKMX TEXHOJIOTMH HaIlPaBJIEHA HA pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTBercTBHM C OOIIMMHU MEISIMH U TPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YYEHUs1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOATOTOBKY
oOydJaronmxcs, HEOOXOMUMYI0 UM JJsi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEUIHOIO BKJIIOUYEHUS B JKU3Hb COLMYMa, IPOAOJDKECHUS
00pa30BaHUsl B pa3IMYHBIX 00JIACTSAX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomiuMu  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOmass M HEOpraHuyeckas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHUsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HAHHUM MO HEOPraHWYECKON XMMHUU (C BKIIOUYEHUEM 3HAHUM U3 00Iel XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU W3yYECHUH
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEr0 MHOI000pa3us
BELIECTB HA OCHOBE OOLIUX MOHITHI, 3aKOHOB ¥ TEOPUN XUMHH.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas Xumus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TOAXO0Ja K U3Y4YEHHI0 Yy4eOHOro Marepuana H OO0yCIIOBI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUK HA  ONpPENEIEHHBIX
TEOPETHUYECKUX YPOBHsX. Tak, B Kypce€ OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBAIOTCST HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOECHUS OPraHUYECKUX
COCIMHEHNN, a TaKXe Ha YPOBHE CTEPEOXUMHUYECKMX M  DIJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3y4aeMblx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIEBOAOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMueckod XUMHM I[OJyYarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOT'O OOIIETO 0Opa3oBaHUs NEpBOHAYAILHBIC
MPEAICTABICHUS] O XUMUYECKON CBS3M, KJIacCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON PEAKLIUH.

[lox HOBBIM yTrJIOM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl U3YyYEHHBI Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETUUECKHI MaTepuan U (AaKTOJIOTMUECKHE CBEACHHS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmmas u HeopraHuyeckas
XUMUSD» O00yYaroUUMCsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHUE
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NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,
rIyoke TMOHATh MCTOPUYECKOE W3MEHEHHE (QYHKIUI STOro 3akoHa — OT
o0o01aromiel 10 00BACHSIONICH 1 MPOTHO3UPYIOIIEH.

Enunas cucreMa 3HaHMI O BaKHEHIIMX BELECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAX W MPUMEHEHHH, a TAKKE O XMMHUYECKHX PEaKIUSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpPOTEKaHus JomnoyiHsgeTcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTAaMHU COJAEpkKaHMsI, UMEIOUIUMH KyJIbTYPOJOTUUYECKHM W NPUKIATHON
XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHU C
IpYIrMMHM HayKaMH, PAacKpbIBalOT €€ poJib B IIO3HABATEIbHOW U IMPAKTUYECKOU
JESITEIbHOCTH YENIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHIO YBAaXEHHsS K MPOLECCY
TBOpUYECTBA B O0JACTH TEOPUU M NMPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIIIYCKHUKY OpPUEHTHUPOBAaTbCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MH(POPMALUIO U
OPUMEHATH €€ I TIOMOJHEHHWS 3HaHWM, pEIMICHUS WHTEUIEKTYalbHBIX |
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XuUMHUS»  JAaHHOTO  YPOBHS  W3YYCHHsS  OPUEHTHUPOBAHO  Ha
(dopMupoBaHUE y OOYyYarOIIMXCS MHPOBO33PEHUYECKONM OCHOBBI Ul MOHUMAaHMS
¢unocopckux uaed, TaKux Kak: MaTepUaIbHOE €IMHCTBO HEOPIaHUYECKOTO U
OpraHUYEeCcKOro MHpa, OOYCIOBIEHHOCTb CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SBJICHUW MyTEM OSKCIEpPUMEHTa H
pelIeHHsT TNPOTUBOPEUMH MEXAYy HOBBIMU (akTaMM M TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIIEHUHU 3KOJOTHYECKUX MpodiieM, a
Takke MpodieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B nmnane pemieHus 3agad  BOCIUTAHUSA, Pa3BUTHS M COLMATM3ALMU
oOyyaromuxcs MPUHATBIE NMPOrpaMMON MO XMMHUHM MOJAXOAbl K OINpPEAeTIeHUI0
COJEpKaHUS U TIOCTPOEHUS TpeAMeTa MpeayCcMaTpuBaroT (opMHupoBaHHUE
YHUBEPCAIbHBIX Yy4Y€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJOB JIESITEIIBHOCTU: pEUIeHUus MpoOJsieM, TIOUCKa, aHalu3a u
00paboTku MH(pOpMALIK, HEOOXOIUMBIX JJIsl MPUOOPETEHHUSI OTbITA MPAKTUYECKON
U HCCIIEOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B npakTuke npenojgaBaHus XMMHM KaKk HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus, TaK U HA YPOBHE cpesiHero od1iero oopa3oBaHusi, IPU OMPEICICHUN
COJICPKATENIbHON XapaKTepUCTUKU IIeJIed HM3yueHUs MpeaMeTa HalpaBlICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAayKH KaK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NeSATEIbHOCTH Y€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyJbTypbl. C



METOJIMYECKOW TOYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUs
MIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CornacHO JaHHOM TOYKE 3pPEHHUs TJIABHBIMU LIEJISAMU HU3YyYECHUS IMPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (opMupoBaHME CHUCTEMBl XUMHUYECKUX 3HAHUW Kak  BakKHEHIIEH
COCTaBISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE S3bIKa HAyKW, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpHUEH
UX Pa3BUTHS U CTAHOBJICHHS;

e (opmMupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHUYECKHUX pEaKIMil, HEOOXOAMMBIX ISl NPUOOpETEeHUs
YMEHHUM OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKHUX SIBJICHUH,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO JSKCIIEPUMEHTa, COOJIIOACHUEM  IpPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiay ¢ aTuM, conepkaTelbHasi XapaKTepUCTUKA LIeJIel U 3a/1ay U3yYeHH s
npeaMeTa B IporpaMMe 1Mo XMMUU YTOUYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
NpernojlaBaHul  XUMHM B OoJNibllIed  CTENEeHM OTHAETCS  MPEeANOoYTECHHUE
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHud OOy4YeHUs, OPUEHTUPOBAHHON Ha
MOJTOTOBKY BBIMYCKHUKA 00I1€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHHSIMU aKTHUBHOTO TOJIyYEHUs 3HAHUN U NMPUMEHEHUS UX B PEaJbHON JKU3HU
JUTSL peLIEHUs TPaKTUYECKHUX 3a]1ay.

B cBf3M ¢ 3TUM MpU U3y4YEHUM MpeaMeTra «XHUMHs» JIOMUHHUPYIOIIee
3HaY€HUE MPUOOPETAIOT TAKKUE LIETU U 3aJa4H, KaK:

ajanTamus 00y4arolmuXxcs K YCIOBHSIM TUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHSATHUIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3AHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopmupoBaHre y O0OyYaroOmUXCS  KJIIOYEBBIX HABHIKOB  (KJITHOYEBBIX
KOMIIETEHIIMI), HMMEIOINX YHHBEPCAJIbHOE 3HAYEHUE I PA3JIUYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHus MpobJieM, MOoMcKa, aHaiau3a U 00pabOTKKM MH(POPMALINH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACATENbHOCTH, KOTOpas 3aHUMAET
BAKHOE MECTO B TO3HAHMM XUMHUH, a TaKXKe JJII OLEHKH C MO3UIUI



9KOJIOTHYECKON OC30MacHOCTH XapaKTepa BIUSHUS BEIISCTB W XHUMHUYCCKHUX
IIPOIIECCOB HAa OPTaHW3M YeJIOBEKa M MMPUPOIHYIO CPEILY;

pa3BUTHE ITO3HABATCIIBHBIX HWHTEPECOB, MHTCIUICKTYAJIbHBIX M TBOPUYCCKHX
CIIOCOOHOCTEH 00YYarOIIMUXCs: CIIOCOOHOCTH CaMOCTOSITEIIBHO MMPUOOPETATh HOBBIC
3HAHUS 110 XHMHH B COOTBETCTBUH C )KH3HCHHBIMHU MTOTPEOHOCTSIMH, UCTIOIH30BATh
COBpeMEHHbIC HH(POPMAIIMOHHBIC TEXHOJOTHH JJIS IMOMCKA M aHaJu3a YIeOHOW |
HAyYHO-TIOMYJIIPHOM MH(POPMAIIUH XMMHUYECKOTO COJICP KAHMS;

(GhOopMHpPOBaHHE U PA3BUTHE Y 00YUAIOMINXCSA aCCOIIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HA0JIFOaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJUMBI, B YACTHOCTH, INPH IUIAHHPOBAHWM W TPOBEACHUA XHMHYECKOTO
9KCIICPUMECHTA,;

BOCIIUTAaHHWE Yy oOOydYarommxcss YOCKIEHHOCTH B T'yMaHHUCTHYCCKOM
HAIIPaBJICHHOCTH XHMHH, ©€ BaXXHOW pPOJM B PEIICHHH TJIOOAIBHBIX IPOOJIEM
paIMoOHAIBHOTO MPUPOJIOIOIL30BaHMUS, TIOOJIHCHUS SHEPIeTUICCKUX PECYpPCOB H
COXpaHEHHUs MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpesKHOTO
OTHOIIICHUS K TIPUPOJIC M CBOEMY 3JI0POBBIO, a TaK)Ke NPUOOPETCHHS OIbITa
WCITOJIb30BAHUS TOJYYCHHBIX 3HAHMW IS TPHHITHS TPAMOTHBIX PEIICHHUH B
CUTYaIIHMsIX, CBI3aHHBIX ¢ XUMUYCCKUMU SBJICHUSIMH.

B ydeOHOM IuIaHe cpemHero oOmEero oOpa3oBaHHS MPEAMET «XHMHSD
0a30BOTr0 YPOBHS BXOIWT B COCTaB MPEIMETHOM 00JacTH «ECTecTBEHHO-HAY4YHBIC
IIPEIMETBD.

OO11ee YnCI0 YacoB, OTBEAEHHBIX IS U3YUYCHUS XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oomiero oopaszoBaHus, cocrapisgeT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heieno).



COAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'AHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XUMMHUH

[IpenMeTr opraHn4ecKON XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
IIOJIyYEHUM HOBBIX BEIIECTB M MaTepuUasoB. Teopus CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE N10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHWYECKUX BelEecTB. ['omonorus, wnsomepus. XHUMHYECKAass CBA3b B
OPTraHWYECKUX COCITMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBS3H.

[TpencraBienue o kiaccUpuUKaluu OpraHudeckux BeunlecTB. HomeHknarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BAKHEHMIINX IPEICTABUTENECH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHMS BEHIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHHME C O00pa3aMu OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJCIIMPOBAHME MOJIEKYJl OPraHUYECKUX BEIIECTB, HAOIIOJECHUE WU
OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB 110 NPEBPAILEHUI0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

YrieBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W 3TaH —
IpOCTEHIINE NPEACTaBUTENN AJKaHOB: (PU3NYECKUE W XHMUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHMs), HAXOXACHWE B IMPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN Psii. DTWICH U MPONUIIEH —
OpocTeiiliie NPEeACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALIIH ), TOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BakHeHIne
XUMUYECKUE CBOWCTBa (peakuus moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJIKMHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (pEaklMK TUAPUPOBAHUS, TaJOr€HUPOBAHUS, TUIpaTALUH,
rOpeHus), MOJyYeHrUEe U TPUMEHEHHE.

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKHE U XUMHYECKHE CBOWCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJYUYEHUE U MPUMEHEHHE. Tonyon:
cocmas, cmpoenue,  uauueckue U  Xumuueckue  ceovcmea  (peaxyuu



2aN02eHUPOBAHUA U HUMPOBAHUS), NOAYyYeHue u npumeHnerue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckass CBsSI3b MEXIY YIVIEBOJOPOAAMH, MNPUHAIICKAILKUMHA K
Pa3INYHBIM KJIACCAM.

[IpupogHbple HMCTOYHUKH YIVIEBOAOPOAOB. IIpupomHbIli ra3 W HOIyTHBIE
HeTsaHble Ta3bl. Hedts um e€ mpoucxoxnenue. CrocoObl mepepadoTku HEDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), Tupoau3. IIpomykTsl
nepepaboTku He(pTH, UX NPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITY. KameHHBII
yToJib U IPOAYKTHI €0 MePepadOTKHU.

OKCIEPUMEHTAIIBHBIE METOJbl HM3Yy4YECHMS BEIIECTB W HX IPEBpALICHUIL:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, Kay4yKOB M PE3UHBI, KOJUIEKLIHH
«Hedpte» u  «Yromp», MoIeaMpoBaHHE  MOJIEKYJ  YTJIEBOIOPOAOB |
raJlOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PabOThI: MOJyYeHUE ITHIICHA
Y U3yYEHHUE €TO CBOMCTB.

Pacuérnble 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kucnopoacoaepxamme opranudyeckue CoeAUHEHUS

[IpenenpHple OOHOATOMHBIE CIHUPTHL. MeETaHOJ MW OJTAaHON: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoaopoaHbie CBsI3U MEXAy
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOECHUE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoseka. [I[pumenenne rmuuepuHa v STUIICHIJIMKOIIS.

deHom: CTpoeHHE MOJEKYJbl, (U3NYECKHMe W XHUMHYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue enouna.

Anpnerugpl U Kemouwvl. DopManmpaerua, aneTanbACTHNA:  CTPOECHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KAauECTBEHHBIE PEAKLINH ), TIOJyYEHHUE U TPUMEHEHUE.

OMHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAs U
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOMCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), moayyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTENN BBICHIMX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBHUE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cioxHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenne xupos. buonornueckas
pOJIb )KUPOB.



YrneBonmpl:  coctaB, KjacCcUUKAIMS ~ yrAeBOAOB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (U3MYECKUE W XUMHUYECKHE CBOMCTBAa (B3aMMOJIEUCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ononornyeckas poiib. @orocuHTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonuMepbl. CTpoeHue kpaxmala U
nenono3bl.  du3nueckue M XMMHYECKME CBOMCTBA Kpaxmana (TUIpOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCTIepUMEHTANBHBIE METOABbl H3Y4YEHHs BEIIECTB M HX MPEBPAILLCHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcugoMm Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMHUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneicTBHe kpaxmana C HOJOM),
IPOBEICHHE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3agauu.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcoaeprkalme OpraHu4eckKue COeINHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeauHenus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TiuiuHa). bronormyeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBuunas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

DKCTepUMEHTAIbHBIE METOJbl M3Y4YCHHUS BEIIECTB M WX MpPEBpalleHUN:
HaOJI0ICHUE U ONMKMCAHUE JTEMOHCTPALMOHHBIX OMBITOB: JA€HATypauusi OEJIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKIIMK OEIKOB.

BbicOKOMOJIeKYISIPHBIE COeTUHEHUS

OCHOBHbIE MOHSATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSS MOJIEKYJIsipHas
mMacca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHH —
MOJIMMEPHU3AITUS U TIOTUKOHIEHCAITHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX MPEBPAIICHUIA:
O3HAKOMJIEHHE C 00pa3liaMH MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 knacce OCYIIECTBIISIETCA 4Yepe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHATHM, TaK W NOHSITUH, SBISIOIINUXCS CUCTEMHBIMHU IS OTHEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAyYHOIO IUKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIaccu(ukaius, nepuoJuIHOCTb, HaOIIOICHNUE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJICIIMPOBAHMUE.

dusnka: Martepus, DHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIIEeCTBa, (PU3MUECKUE BETUUYUHBI U €UHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHU3ME,
(¢oTocuHTE3, OMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YIJIEBOIBI, JKUPBHI,
dbepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIUBO,
peECypCHI.

TexHonorus: mNHILEBbIE MPOAYKTHl, OCHOBBI PpAalMOHAIBHOTO MUTaHUS,
MOIOLIME CPEICTBA, JIEKAPCTBEHHbBIE H KOCMETHUYECKHE IpEerapaTsl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMUHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBI. ODJIEKTPOHHAsS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpe/esieHusl JEKTPOHOB M0 OpOUTAIIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[leprnonnueckuit 3akoH U Ilepruonanueckas cucremMa XUMUUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NMEPUOINYECKOTO 3aKOHA M [lepmoandeckon CUCTEMBI
xuMuueckux anemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOpHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CJOXHBIX BEIIECTB MO TpyHnaM M IEepUOJIaM.
3Ha4YeHUe MEPUOANYECKOrO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, MOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHONW XHWMHYECKOW CBSI3U (OOMEHHBIM W JIOHOPHO-
akienTopHbelil). BomoponaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U aHUOHBI.
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BemiectBa MOJEKYJSpPHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMBI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Jis BeIIeCTBa B paCTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHNN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYecKass CBsI3b HEOPTraHUYECKUX BEILIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLICHUS SHEPTUU ITPU XUMHUYECKUX PEAKIIUSX.

CKopocCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xuMH4deckoro paBHosecus. [Ipunnun Jle [lartense.

DnekTpoautuueckas nuccounanusi. CuibHbIe U caadbie 2J1eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHA, IIEIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YUYEHHSI BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpauus Tadmun «llepuoanueckas cucreMa XUMHYECKHX 3ieMeHToB [I. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIOJACHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONPEAEICHUE CPEIbl pACTBOPOB BEILIECTB
C TOMONIBI0O YHUBEPCAIBHOIO HWHIWKATOpA, PEaKIMH HOHHOTO OOMEHa),
MPOBEJICHNUE TPAKTUUECKON paboThl «BiusHue pa3inyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON PEaAKIUm.

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXMUMHUYECKHAE PaCU€Thl, PAacCUE€Thl C HCIOJB30BAHUEM IOHATUS «MACCOBAs
JTOJISI BEIIECTBAY.

Heoprannyeckasi xummus

Hemetannel. Ilosoxkenne HemetaiuioB B Ilepuoaumueckond  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAIOB (Ha MpUMEpe
KHUCJIOpoa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIMX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
dochopa, yriepoma U KpeMHHS)) M MX  COCOUHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpuMeHeHne BaXKHENIINX HEMETAIIOB U KX COEIUHEHUM.
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Merannel. [lonoxenne meramnoB B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMoB MeTayuioB. O6mme usnyeckue cBoicTBa MetauioB. CIUiaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAJIOB.

XUMUYECKHE CBOWMCTBA BAXXHEUIMX METAJUIOB (HATPUM, KaJiuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUMN.

OO6mue cnocoObl noxyyeHus: MetauioB. [IpuMeHeHre MeTalioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHHUS BEUIECTB M HMX IPEBPAILCHUIL:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
OKCIIEPUMEHTATBHBIX 3aJad, HAOJIOJEHHWE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHUS C PacTBOpaMU
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMN Ha KATUOHBI METAJUIOB).

Pacuérnblie 3anaun.

Pacuétsl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
13 BEILIECTB UMEET IPUMECH.

XuMHs ¥ )KU3Hb

Ponp xuMun B 00€CIEUEHUM 3KOJOTUYECKOM, SHEPTreTUYECKON U MHUILEBOU
0e30MacHOCTH, Pa3BUTHH MeAUIMHBL. [loHSATHE O HAyyHBIX METOJAaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJy4YE€HUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKLIHMOHHBIE MAaTe€puajbl, KpPaCKHh, CTEKJIO, KepaMHKa,
MaTepuanbl s JJIEKTPOHUKH, HAHOMATEPUAIIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

XuMHSIT U 3J0pOBBE YEIIOBEKA: MpaBWJIA HKCHOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B IOBCEITHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmst  MEXNpeAMETHBIX CBA3€H MNpU  H3YyYEeHUH oOOmed
HEOpPraHU4eCcKol XUMUM B 11 Kiacce oCyIlIeCTBISIETCA Y€pe3 UCIMOJIb30BAHUE KAK
OOIUX EeCTECTBCHHO-HAYYHBIX TOHSATHH, TaK W TOHATUN, SIBISIOMIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccupukamusi, TMEepUOIUIHOCTh, HAOJIO/ICHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, ABJICHHUE.
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dusnka: MaTepusi, SHEPTUs, Macca, aToM, JEKTPOH, IPOTOH, HEHTPOH, HOH,
U30TOI, PaJHOAKTUBHOCTh, MOJICKYJIa, SJHEPTETHUECKUI YPOBEHB, BEIECTBO, TEIIO,
00BbEM, arperaTHoe COCTOSTHHE BEIICCTBA, (PU3NYECKUE BEIUYMHBI U CIUHHIIBI HX
U3MEPEHHSI, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHUHBI, 0OMEH BEIIIECTB B OpPraHU3Me.

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMBbIC, TOIUINBO,
pecypchl.

TexHomorus: XuMu4yeckass MPOMBIILICHHOCTh, METAILTYPIHs, MPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJICTBO, MHINEBAs
NPOMBIIUICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TIPENapaToB, MPOHM3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAIOB,
AIIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA3OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJbBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOy4JaronMMHCsT MPOTPAaMM  CPEIHEro oO0Iero o0pa3oBaHus (JXYHOCTHBIM,
METalpeMETHBIM W OpeIMETHbIM). HayyHo-MeTOoIu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTypE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHMS NpeaMeTa «XUMHS» Ha YPOBHE CPEIHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOIINE:

OCO3HaHUE OO0YYaIOUIMMHCS POCCUWCKON TpakIaHCKOH HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEEIICHUIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUIN JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJICTBOBAaTHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, NPUCYLIMMH LEITOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4ME MPABOCO3HAHUS HKOJIOTHYECKON KYJIBbTYpbl U CIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHHUS MpeaMeTa «XHMHS» JOCTHTaroTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATENBHOW JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHHUCTHYECKUMU, COLIMOKYJIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMu U TpaBWIaMHM  TIOBEJEHUS, CHOCOOCTBYIOIIMMHU  IpolLeccam
CaMOINO3HAaHUS, CaMOPA3BUTHA M HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH
oOy4Jarommxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUA TMpeaMeTa «XUMHUS»  OTpPaKaroT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MNPAKTHUYECKOW JEATEIbHOCTH
oOyuyaromuxcs Mo peajiv3aluy NPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HaHMS 00YyYaIOIUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpPMax M IpaBUjaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

14



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh WM TMPUHHUMATh MOTHBBI, HaMEPEHUS, JIOTHUKY W
apryMEeHThI JPYTUX [IPU aHAIU3E PA3IUYHBIX BUJIOB YUEOHOU ACSITENBHOCTH;

2) IATPHOTHYECKOI0 BOCITUTAHHUSA:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPYECTBA B 00JIACTU TEOPUU MU MPAKTUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh Pe3yJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUHM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MTOCTOSTHHOTO TPYAa YYEHBIX U MPAKTUKOB;

UHTEpeCa M I03HABaTEIbHBIX MOTHUBOB B IOJIYYEHUUM M IOCIIEIYIOLIEM
aHanu3e WHQOpMalUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEACHUS;

CIOCOOHOCTH OLICHUBATh CUTYAallMH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHUE IIOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popmupoBaHus KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0pOBOrO0 U 0Oe30macHoro odOpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOJIroicHUsT TpaBWI 0e30MacHOTO OOpallleHus C BeleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH NPaBWJI HMHAMUBUAYAJIbHOTO M  KOJUJIEKTHBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIIMX 30POBBIO U KU3HHU JIIOJCH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIEA0BATEIbCKOM
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTUE B PEIICHUM TNPAKTUYECKUX 3ajay
COLIMAJIbHOM HAIpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);
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MHTEpeca K MPAKTHUECKOMY U3YUYEHHIO MPOECCHil pa3IudHOTO pojaa, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMUMU;

YBAKEHUS K TPYAY, JHOJIAM TPyJa U Pe3yiabTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBanus, Oyaymied MpPOoPEecCuu W peanm3alud COOCTBEHHBIX KU3HCHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHUMAHUSI TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHHS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUNW XUMHH  JUIS
peleHns BONPOCOB PAlMOHAIBHOIO IIPUPOAOTIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAIOUIEH
NPUPOAHON Cpele, YMEHHS HPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl pa3BUTOrO 3KOJOTMYECKOrO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEIIBHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOM, KOMMYHUKATUBHOM W COLIMAJIbHOU
MPaKTUKE, CIIOCOOHOCTH M yMEHUS AaKTUBHO MIPOTUBOCTOSTH HJIEOJOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poid B
bopMHpOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYKaloleM MHpE Kak O €IMHCTBE MPUPOAbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOM
UMBWIN3ALMA: B €€ TyMaHHCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIKM B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYpPbl, pEIIEHUU TT00aNbHBIX MPO0IeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBHUI
YCHENIHOTO TPpyJAa W OKOJOTUYECKA KOMQPOPTHOM IKM3HU KaXKIOTO UJieHa
00I11eCTBa;

€CTEeCTBEHHO-HAYYHOW TI'PaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
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MOJTydaeMble 3HAHUS I aHAIH3a U OOBSICHCHHMSI SBJICHUH OKPYIKAIOIIETo MUpPa U
MIPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe1aTh 000CHOBaHHBIC 3aKJIFOUCHHS HA
OCHOBE HayudHbIX (AKTOB W UMEIONIMXCA JaHHBIX C IEJbI0 TOTyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XUMHUYCCKHE 3HAHWS IS
pelIeHus Ipo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEepeca K TO3HAHMIO M UCCIICIOBATEIBCKON ACSITEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HEMpEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUI0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccunoHambHOMI

NEATEIIBHOCTH.
METAIIPEJMETHBIE PE3YJIbTATDBI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHUS YUEOHOTO Tpeamera «XuMHUshH» Ha
YPOBHE CpeHEro o01Iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIE TMOHSATHUS, OTpa)Karouue
IETOCTHOCTh HAy4YHOM KapTUHBI MuUpa M cHeuuuKky METOJ0B IO3HAHMS,
UCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4dHbld (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloOBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpYTHUe);

YHUBEpCAJIbHBIC yUeOHbIEC NEUCTBUS (TO3HABATEIbHbIE, KOMMYHUKATHUBHEIE,

PEryJISITUBHBIE), o0ecreynBaome (dbopmHpoBaHue (yHKUIMOHAIBHON
TPaMOTHOCTH M COIIMATTbHOM KOMITETECHITMH 00YYaroInXCs;
CIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4YcOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHKE.

MeranpeaMeTHble Ppe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETYyJSTHBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMo3HABaTEeJIbHBIMH
NeHCTBUAMM:

1) 6a30BbIe JJOrMYecKUe eiiCTBHUSA:

CaMOCTOATENLHO  (OopMyIHMpOBaTH W aKTyaIM3upoOBaTh  Mpodiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpEeAEsATh LENU JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTU C MOCTABJICHHBIMU 1LIEJISIMU;
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UCITIOJIB30BaTh MPHU OCBOCHUM 3HAHUN MPUEMBI JIOTHYECKOTO MBINUICHHS —
BBIACIIATh XapaKTEPHbIE MPU3HAKA MOHITHI W YCTAHABIMBATh UX B3aHMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS U1 OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHUU;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABIMBAaTh I[PUYMHHO-CIEICTBEHHBIC CBSI3M MEXAY M3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCykAeHUs (MHIYKTHBHbBIE, JAECIyKTUBHBIE, I10
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYTHPOBATH BHIBOABI U 3aKIIOUCHHS,;

IIPUMEHATH B IPOLECCE NO3HAHUS, UCIIOJIb3YEMbIE B XUMHHM CUMBOJIMYECKHE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BBIBATH MOJIETIbHBIE MIPEICTABICHUS — XUMHUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKON
peakluuu — MPU PEUICHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKUX 3ajad,
IPUMEHSATh Ha3BaHHbIE MOJEIJIbHBIE MPEICTABICHUS ISl BHIABICHUS XapaKTEPHBIX
IIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKUE IeiiCTBHS:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuui;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSATEIbHO C(OPMYJIUPOBAHHBIE BONPOCHl B KaueCcTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMUPOBAHMS TMIOTE3bI 10 MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUJIAHUPOBAHUS M MPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJI0JaTh 32 XOJ0M
npolecca, CaMOCTOSATENIbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIUpOBaTh
000011I€HUS Y BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOJAEIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOU
JESTEIbHOCTH, MPOSBIATH CIHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pPEUIEHUS] NPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B [TO3HAHMS.

3) pabora ¢ uHpopmaunmeii:

OPUEHTHPOBAThCSI B PAa3jIMYHbIX HCTOYHUKAX HWH(poOpMauuu (Hay4yHO-
NOMyJIsIpHAsl JUTepaTypa XHUMHUYECKOTO COJEp)KaHUsA, CIPaBOYHBIE IOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh WH(OOPMALIMIO PA3IUYHBIX BUIOB U (HOpM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCT;
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dbopMyUpPOBATh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJbI MPU TOUCKE U
orbope wuHPOpMaNKK, HEOOXOMAUMOW [JI1 BBIOJHEHHS yYEeOHBIX 3amad
OTpeENEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATEILHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMy  TIPEICTaBIICHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayeCcTBE CpeAcTBa Npu paboTe cC
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEMaTUYECKHUE) 3HAKKU U CUMBOJIBI, (hOPMYJIbI, a0OpeBUATYPHI, HOMEHKIIATYPY;

UCIIOJI30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HarJISIHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaEMOM TEMBI B XOJE IHAaora W/WiH
JTUCKYCCHW,  BBICKa3bIBaThb  HWACH, (OPMYJIUPOBATh CBOM  TMPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHCHHS TPE/I0KEHHOM 3a/1a4H;

BBICTYNATh C TMpPE3CHTAIMEH pe3yJIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIMOTHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW PaOOTHI MO UCCICIOBAHUIO CBOMCTB
W3Y4aeMbIX BEIIECTB, pealn3alud y9eOHOTO MpoeKTa U (HOPMYIUPOBATH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1e 00CyXIeHHSI 1 0OMEHA MHEHUSMH.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIFHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOIO IM03HABATEIBHYIO
NEeATEeILHOCTh, ONpeneNsas e¢ Ieau W 3aJadyd, KOHTPOJMPOBAaTH W TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOPUTM JCUCTBUN TPHU
BBITIOJIHEHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3aj7ad, BbIOMpaTh Hambojee
3¢ (}eKTUBHBIN crnoco0 HMX pemeHus ¢ y4E€TOM TMOJyYeHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH NIEATEIHHOCTH Ha OCHOBE CaMOaHan3a
¥ CaMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTPAXKaroT:

19



cOPMHPOBAHHOCTh  TMPEACTABICHUN O XHUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUHM B TIO3HAHUU SBJICHHM
Opuposbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJbTYypbl JIMYHOCTH, €€
(YHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOIMMOM JIsl pelIeHUsI IPAKTUUECKUX 3a]1a4
Y 3KOJIOTHYECKHM OOOCHOBAHHOIO OTHOILUEHHUS K CBOEMY 3J0POBBIO M MPUPOIHON
cpexne;

BIAJCHUE  CUCTEMOM  XUMHYECKHX  3HAHHMWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATalOIUe TMOHATUS (XMMHYECKUH JJIEMEHT, aTOM, OJJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, XUMUYECKas]
CBSI3b, CTPYKTypHasi Qopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJIApHBIA OOBEM, YTIJIEPOAHBIM CKeneT, (yHKUMOHAIbHAS TpYIIa,
paaukai, U30MepHrs, U30MEpbl, TOMOJIOTMYECKUI psAZl, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ M Aa30TCOJAEpXKAIIUE COCAVNHEHHUS, MOHOMED, IOJIMMEP, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHUMAaHUS NPUYMHHOCTH W CUCTEMHOCTH XHWMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaxX, COCTaBe, IMOIYYEHHH U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
NPaKTUYECKOM AESTEIbHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTh YMEHHUW BBISIBIATH XapaKTEPHbIE NPU3HAKU MOHITHIM,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOILME IOHITHUS NPHU
ONMCAHUM COCTaBa, CTPOCHHUS U MTPEBPALICHUI OPTraHUYECKUX COEIMHEHMI;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN)
dopMys1 OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLuH,
M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHMYECKMX BELIECTB JUISl WIUIFOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUN YCTaHABIMBATH IMPUHAJIEKHOCTh H3yUYEHHBIX
OpraHMYEeCKUX BEIIECTB MO HX COCTaBYy M CTPOEHHUIO K OIpEeACTIEHHOMY
KJIacCy/Tpynmne CoelWHEeHUN (yriaeBoJOpOMbl, KHUCIOPOJA U a30TCoAepiKalline
COCJIMHEHHUs, BBICOKOMOJIEKYJISIDHBIE COEAUHEHMS), [aBaTb WM Ha3BaHUA 110
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMWIIEH, alleTUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblaerus, aueTanabIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAS KUCIIOTA, TIIF0KO03a,
bpyKTO3a, KpaxMal, LeJUTI0JI03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHSI OMNPEAENSITh BHABl XUMHYECKOM CBSI3M B
OpraHUYECKUX COECAUHEHUSAX (OAMHAPHbBIE U KPATHBIE);
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c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemectB A. M. ByTiepoBa 11t 00bSICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3NYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3TUIHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, ATUJIEH, MPOIWICH, alleTUICH,
oyranuen-1,3, metmwnOyraauen-1,3, GeH30JI, METAaHOJ, ATAaHOJ, STUJICHIJIUKOJb,
TIIMLIEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmai, IeJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHUSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX pPEaKIHil ¢
MCIIOJIB30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
Chipbs (He(QTh, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MPAKTUYECKOE TPUMEHEHHE TIPOyKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WM MPOIYKTa
peakiuu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIaJAETh CUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAYYHOI'O MO3HAHUSA, UCIOJIb3YEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHne, U3MEPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W J1TabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpalIeHUs] OPraHUYECKUX BEIIECTB MPU HArPEBAHUU, TTOJTyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB IMPU HArpEeBaHHH, IBETHHIE PEaKIUu OEIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TIpU OOpallleHUH C
BEIIECTBAMU M JIa0OpPaTOPHBIM O0OpPYJIOBAaHHEM, WPEACTABISATH pPE3yJbTaThl
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYFOIIMX
peakuuii 1 GOpMyJIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AHAIM3UPOBATH XHUMUUYECKYIO
uHpopMaIMio, MOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEeICTBAa MacCOBOM
uHpopmanuu, aTepHeT u apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHM  COONIOMATh  TpaBWjia  DKOJOTHUECKH
1EJIeCO00Pa3HOro TOBEACHUA B OBITY M TPYAOBOH JEATENBHOCTH B IEISIX
COXpaHEHHUs] CBOETrO 3/I0POBbSl U OKPY’KAIOIIEW MPUPOTHOM Cpellbl, 0OCO3HABAThH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIIEHUSI M TPEAOTBPAICHUS HMX BPEIHOTO BO3JCUCTBUS Ha OpraHU3M
YeJI0BEKa;

JUIsi 00ydYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMUYECKUX SBJICHUM;

JUIS CJIETIBIX M CJIA0OBUAAIIMX OOYYaIOUIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHSI Kypca «OOIas U HeopraHudecKas
XAMUSD) OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUHA B TO3HAHWM SIBICHUMN
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KyJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJI pElICHUs MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOTHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u30Tom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKasi CBSA3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJIUTHYECKAsT JIUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE DaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKNE 3HAHHUS, JISKAINIME B OCHOBE IOHUMAHMS MNPUYUHHOCTH H
CUCTEMHOCTH XHMHMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM MCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHMIECKUX
BEII[ECTB B OBITY U MIPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKa,;
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c(hOpPMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIH30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
ONMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHU;

c(hOpMHPOBAHHOCTh YMEHHUI HCIOJIb30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss GOpMysT BEIIECTB M YpaBHEHUH XHMHUYECKHUX  PpEaKIIUH,
cuctematudeckyio HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIBHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHbld Ta3, YIJIEKUCIBIM ra3, aMMUak, raméHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpyTHE);

c(hOpMHPOBAHHOCTh YMEHUM OIpPEACNIATh BaJIEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COEAMHEHHUSX Pa3IMYHOrO0 COCTaBa, BUJ XMUMHUYECKOU
CBSI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUI
KPUCTAJUIMUECKOW PEMIETKH KOHKPETHOTO BellecTBa (aTOMHAas, MOJIEKYJIApHasd,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIMHCHMI;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyImie
COEJIMHEHUM (MPOCThIE BEIIECTBA — METAUIBI U HEMETAJUIbl, OKCHJIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICII IEPUOANUECKOTO 3aKoHa /JI.
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

chOpMHUPOBAHHOCTh YMEHHH XapaKTepu30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumudeckux snemeHToB JI. M. MenneneeBa, MCHONb3ys MNOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «IHEPTreTUYECKHUE YPOBHUY, OOBSICHAITD
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
110 nepuoaaM u rpynnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB J]. U.
Menneneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPAKAATh CYILIECTBOBAHWE T'€HETUYECKOW CBS3M MEXKI1Yy HEOPraHUYECKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIMH TIO0
pa3IMYHBIM TPU3HAKaM (YUCIY U COCTaBYy pPEArupyOIIMX BEHIECTB, TEILIOBOMY
ahdexTy peaknuu, U3MEHEHUIO CTEMEeHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
pEeaKIuu, yYacTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHMI COCTABJISATh YpPaBHEHUS PEAKIUNA pPa3THMUHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS peaKIii HOHHOTO OOMEHa, yUUThIBas
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIIMHU UAYT JI0 KOHIIA,
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c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIMH, TOITBEPIKIAFOIIHIEC
KAUeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPTraHMYECKUX BEIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIHNE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHM PACKpPhIBATh  CYIIHOCTh  OKHCIIHTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIIUNA MOCPEIACTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
ATUX PEaAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

chOpPMHPOBAHHOCTh YMEHUN XapakTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOMMX HAy4YHBIX MPUHIUINAX U
HKOJIOTUYECKUX MTPOOIeMax XMMHUUECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATUSI «MaccoBasi JIOJIsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHHUMN Ta30B
IPU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEILIECTB, TEIJIOBOrO 3(P(eKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHMSI MAaCChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPAaBUIIA TOJIb30BAHUS XUMHUECKOU
MOCYJIOM W J1TabopaTOpHBIM OOOPYJOBAaHMEM, a TaKXKe IMpaBHiia OOpalleHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH U BBIMOJHATH XUMHUUYECKUU
AKCHEPUMEHT (Pa3JIOKEHUE MEPOKCUAA BOJAOPOJA B MPUCYTCTBUM KaTaIU3aTOPA,
ONpENICJICHHE Cpelbl PACTBOPOB BEMIECTB C MOMOILIBI YHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKIluu,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE pEakIMU Ha CyiabQaT-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAJIbHBIX 3aJad IO
temam «Metaiub» u «HeMetamnbe») B COOTBETCTBHM C MPAaBHIAMH TEXHHUKHU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIO0BaHUEM,
MPEACTaBIATh PE3YJbTaThl XHUMHUYECKOTO JKCIIEpUMEHTa B (opme 3amucu
YpPaBHEHHUI COOTBETCTBYIOIIMX pPEaKIMil U (POpMyIupoBaTh BHIBOJLI Ha OCHOBE
ATUX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATH XUMUUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, MaTEpHET U Apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHMA  COONIOMATh  TpaBUia  JKOJOTHUYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOM NEITEIBHOCTH B IEIIAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl U OKPY’KAIOIIEW MPUPOTHOM Cpellbl, 0OCO3HABAThH
OIMACHOCTbh BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBbI OTIPEEIEHHBIX BEIIECTB, TOHUMAS
cmbicit mokazarens IIJIK, moscHATP Ha mnpuMepax cHnocoObl YMEHBIIEHUS U
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00yYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CIENBIX W CHA0OBUASIIUX OOYYaIOIIUXCSA: YMEHHE WCIIOIh30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns ayis 3amucu XUMHAYECKHUX

dbopmyI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbBIE
HauMenoBanue pa3aesoB M TeM (uudposbie)
Ne /i P Konrpoabnbie IIpakTuueckue p
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcbl
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
11 CTPOCHMSI OPTraHUYECKUX COSTUHEHUN A 3 nttps://lesson.academy-
' P p s ' content.myschool.edu.ru/04/10
M. bytneposa
Htoro no pazneny 3
Pa3nea 2. Yriesogopoasbl
51 IIpupoaHbIE HICTOYHUKH YIJIEBOIOPOIOB 3 1 https://lesson.academy-
' U UX nepepadoTka content.myschool.edu.ru/04/10
2.2 [IpenenbHBIC YTIIEBOAOPOIBI — aTKaHBI 2 nttps://lesson.academy-
' pext y #OPOL content.myschool.edu.ru/04/10
53 HenpenenbHbie yrieBogopoO/Ibl: aJKEeHbI, 5 1 https://lesson.academy-
' aJIKaIMEHbI, AJTKUHBI content.myschool.edu.ru/04/10
2.4 ApoMaTHndeckue yriieBog0pOabI 2 https://lesson.academv-
' P y AOPOL content.myschool.edu.ru/04/10
Hroro mo pazueny 13
Paznen 3. Kuciopoacoaep:kamue oprannyeckue coeinHeHust
https://lesson.academy-
1 )
3 Crprel. Deron 3 content.myschool.edu.ru/04/10
3.2 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 1 https://lesson.academy-
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https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

Crnoxuble 3¢upbl

content.myschool.edu.ru/04/10

https://lesson.academy-

3.3 YIIeROLEI 3 content.myschool.edu.ru/04/10
Hroro mo pazneny 13
Pa3znea 4. A3oTcoaepxainue opraHnyecKkue coe{uHeHust
https://lesson.academy-
4.1 AMUHBI. AMUHOKUCIOTHL. benku 3 content.myschool.edu.r/04/10
Htoro no pazneny 3
Paspnen S. BeicOKOMOJIEKYISIPHbIE COCAUHEHHUS
https://lesson.academy-
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 content.myschool.edu.r/04/10
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

11 KJIACC

KoJaunyecTBO 4acos DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM (undposBbie)
Ne n/m P Kontpoabnbie IlpakTuueckue p
MPOrpamMmbl Bceero oOpa3oBaTejibHbIE
padoThbI padoThI
pecypcbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoandeckuii 3aKoH
11 u Ilepuoanueckas CUCTEMa XUMHUUYECKUX 3 https://lesson.academy-
' PHOI content.myschool.edu.ru/04/11
anemenToB /I. 1. Menaeneera
Crtpoenue BemiectBa. MHOrooopasue https://lesson.academy-
1.2 4
BEILIECTB content.myschool.edu.ru/04/11
https://lesson.academy-
1. X 1 1
3 MMHHCCKHC peaKiiim 6 content.myschool.edu.ru/04/11
Hroro mo pazneny 13
Pa3nea 2. Heoprann4yeckasi xumust
https://lesson.academy-
2.1 M 6 1
CTaJLIRT content.myschool.edu.ru/04/11
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2.2 H 1 1
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53 CB43b HEOPraHUYECKUX U OPTraHUYECKHUX 5 https://lesson.academy-
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3.1 XUMHUA 1 KA3HDb 4 P Y
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosnunuyectBo yacos
Ne i/ Tema ypoka
Bcero
IIpenMer OpraHuYeCKO XUMUH, €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE
Teopus cTpoenus opraHndeckux coequneHud A. M. byTiiepoBa, €€ OCHOBHBIE TTOJIOKEHUS
3 IIpencraBnenue o kaaccudukanuu opraHuueckux BemecTB. HomeHnknatypa (cuctemarndeckas) u 1
TPUBUAJIbHBIC HA3BAHUSI OPIAHUYECKUX BEILIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH Psif 1
5) MeraH 1 3TaH — IPOCTEUIINE IPEACTABUTENN AJIKAHOB 1
6 AJKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUiEH U NPONUIEH — MPOCTEHINe IPEICTaBUTENN AIKEHOB 1
8 [TpakTrueckas pabora Ne 1. «IlomyueHue sTuiIeHa U U3yYEHHUE €T0 CBOMCTBY» 1
9 Anxaauensl. Byraguen-1,3 u metunOyraguen-1,3. Ilonyyenne cuHTeTHYECKOTO KaydyKa U 1
PE3UHBI
10 AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUN Pl ALIETHIIEH — MPOCTEUIINIA 1
MIpPE/ICTaBUTENb aJTKUHOB
11 Boruncnenus no ypaBHEHUIO XMMHUECKOHN peakinun
12 Apensbl: 6eH3011 U TOJTyoJl. TOKCHYHOCTh apeHOB
13 I'enernyeckas CBSA3b yIIIEBOJOPOAOB, IPUHAJIEKAINX K Pa3IMUHbIM KJlaccam
14 [IpupoaHbIe HCTOYHUKH YITIEBOJAOPOOB: MPUPOIHBIN T'a3 U MOMYTHBIE He(TAHbIE ra3bl, HeQTh U 1
MPOJYKTHI €€ mepepaboTKu
15 [IpupoHBIe HCTOYHUKH YTIEBOJOPOOB: MPUPOHBIH ra3 U MOMyTHbIE He(TSIHBIE ra3bl, HePTh U 1
MPOAYKTHI €€ nepepaboTKu
16 KonrtponbHas pabota no pazaeny «YTrieBoaopoabh» 1

31




17 [IpenensHbIe OJHOATOMHBIE CIIUPTHI: METAHOJ U 3TaHOJ. BogopoaHas cBs3b 1
18 MHOroaToMHbIE COUPTHI: STUICHTIUKOJIb U TITUIEPUH 1
19 @DeHOII: CTPOCHUE MOJIEKYJIBI, (PU3UYECKHE U XUMHUUECKUE CBOMCTBA, MPUMEHEHNE 1
20 Anpaerunpl: GopMalIbICTH U alleTAIbICTH. ALIETOH 1
21 OnHOOCHOBHBIE IIpeebHBIE KAPOOHOBBIE KUCIIOTHI: MypaBbUHAs U YKCYCHAsI 1
22 [IpakTuueckas pabora Ne 2. «CBoiCTBa pacTBOpa YKCYCHOM KUCITOTHDY 1
23 CreapuHOBasi M OJICMHOBASI KUCIIOTHI, KaK MPEJICTAaBUTEIH BBICIINX KAPOOHOBBIX KUCIOT 1
24 MpbLu1a KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JACHCTBHE 1
25 CrnoxHble 3(UpHI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ Maposn3 CloXHBIX 3¢pupoB 1
26 XKupsr: ruaponus, npuMeHeHne, ONOIOTHIECKast POJIb )KUPOB 1
27 VYrneBoabl: cocTas, Kiaccudukainus. Baxkueiime npeacTaBuTenu: riaoko3a, GpyKTosa, caxaposa 1
28 Kpaxman u memiroIio3a Kak mpupoIHbIe TTOTUMEPhI 1
29 KonTponbHas pabota no pazaeny «Kuciaopoaconepskaiiie opraHu4eckie CoeTMHEHUS 1
30 AMWHBI: METUJIAMUH U aHUJTUH 1
31 AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OPTaHUYECKUE COSAMHEHUS, UX OMOIOTUYECKOe 3HAYCHHE. 1
Ilentuanl
32 Benku kak mpupoIHBIE BEBICOKOMOJIEKYIISIPHBIE COSTMHEHHS
33 OcHOBHBIE OHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COeTMHEHUN
34 OCHOBHBIE METOJIbI CHHTE3a BEICOKOMOJICKYIISIPHBIX COeTUHEeHNH. [1macTMaccel, KayqykH, 1
BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

KoaudecTBO 4acoB

Ne i/ Tema ypoka
Bcero

1 XUMHUYECKUH AJIEMEHT. ATOM. DJIEKTpOHHAsK KOH(HUTYpaIis aTOMOB 1

5 Ilepuonnueckuii 3akoH u [lepuoanueckas cucrema xumuueckux 3aeMeHToB 1. 1. Menneneena, 1
WX CBSI3b C COBPEMEHHOW TEOPUEH CTPOCHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKUX 3JIEMEHTOB U UX COEIMHEHUH MO TpynmnaM u

3 nepuoiaM. 3HaYCHHE MEPUOINIECKOTO 3aKOHA U CUCTEMbl XUMUYECKUX 351eMeHnToB J1. 1. 1
MeneneeBa B pa3BUTHU HAYKU

4 CtpoeHue BeniecTBa. XuMudeckas CBsi3b, €€ BHIbl; MEXaHU3Mbl 00pPa30BaHMs KOBaJIEHTHOU 1
cBs3u. BomopoiHas cBs3b

5 BanentHocth. DnekTpoorpuniarenbHOCTh. CTeneHb okucieHus. BemecTBa MOJIEKyISIPHOTO U 1
HEMOJICKYJISIPHOTO CTPOCHHS

6 [Tonsatue o aucnepcHbIX cuctemMax. VICTHHHBIE U KOJUTOUIHBIE pacTBOPHL. MaccoBast 10t 1
BEII[ECTBA B PACTBOPE

7 Knaccudukanus u HOMEHKIATypa HEOPraHUYeCKUX CoelMHeHul. [ eHeTnueckas cBs3b 1
HEOPraHWYECKHUX BEILECTB, Pa3JIUYHBIX KJIACCOB
Knaccudukanus XxumMruueckux peakivii B HeOpraHMuecKoil 1 OpraHu4eckoi XUMHUU. 3aKOH

8 COXpaHEHHUs MacChl BEUIECTB; 3aKOH COXPAaHEHUS 1 MIPEBPAIICHHS YHEPTUU TTPU XUMHUUECKHUX 1
peakumsx

9 Cxopocts peaknuu. OOpaTuMbIe peakini. XUMHIECKOE PaBHOBECHE 1

10 [IpakTuueckas padora Ne 1. « BnusiHue pa3nuvHbIX (JaKTOPOB HA CKOPOCTh XUMUYECKOU 1
peakuum»

11 DnekTponuTHdeckas aucconuarnus. [loastiue o BogopoaHom mokaszarene (PH) pactBopa. Peakmiu 1
MOHHOTO 0oOMeHa. ['uaponn3 opraHn4eckux U HEOPraHUYECKUX BEIIECTB

12 OKHCTUTENEHO-BOCCTAHOBUTENbHBIC peakiuu. [IoHsATHE 00 3TEKTPOIH3e pacIiuiaBOB U PAaCTBOPOB 1
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coien

13 KoHnTtpoinbHas padota mo pazaeny «TeopeTudeckrne OCHOBBI XUMHUM» 1

14 Meransl, ux nonoxenue B [lepuoandeckoii cucreme xumuueckux anemeHTos 1. . Menneneesa 1
¥ 0COOCHHOCTH CTpoeHust aToMoB. O0mIHe (pu3nyeckre CBOWCTBA METAIIIOB

15 CruiaBbl METAJJIOB. DJIEKTPOXUMUYECKUH PsiJT HANIPSKEHUH METAIIIIOB 1

16 XUMHYECKUE CBOMCTBA BAKHEUILINX METAIUIOB (HATPU, KaJIUH, KaJIbIIUM, MarHui, aJIIOMUHUAN) U 1
UX COCOUHEHUN

17 XUMHYECKUE CBOMCTBA XpOMa, MEAU U UX COCAUHECHUI

18 XUMHYEeCKUE CBOWCTBA ITMHKA, JKeie3a U UX COCTUHEHUM

19 [TpakTudeckas padora Ne 2. "PerieHne sKCIIepUMEHTATIBHBIX 33124 10 TeMe « MeTayb»"

20 Hewmetannsl, ux nonoxenue B [lepuoanueckoit cucreme xumuueckux snemeHToB J1. U. 1
MemnzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

21 duznyeckue CBOWCTBAa HEMETAIUIOB. AJIJIOTPOINHSI HEMETAJIOB (Ha IpUMEpe KUCIOpoa, CEpBl, 1
docdopa u yraepona)

22 XUMHUYECKUE CBOMCTBA TAJIOTCHOB, CEPhI U UX COCTMHEHUI 1

23 XuMHUECKue CBOMCTBA a30Ta, pocodpa 1 UX COeTUHEHUN 1

24 XHUMHUYECKUE CBOMCTBA YTIIEPO1a, KPEMHHUS U UX COCITMHEHHUN 1

25 [IpuMeHeHre Ba)KHEUIIINX HEMETAIJIOB U UX COEIMHEHUN 1

26 O06o0menre U cucTeMaru3als 3HaHui mo Teme «Hemeramnby. Berauciaenus mo ypaBHEHUSIM 1
XUMHUYECKHUX PEAKINH U TEPMOXUMHUUYECKHE PACUETHI

27 [IpaxTuueckas padora Ne 3. «Pemnienne skciepuMeHTaIbHBIX 3a/1a4 1o Teme "Hemeranst'"»

28 KonTponbhas pabota no remam «Metamuib» u «Hemeramibn

29 Heopranunueckue n oprannueckue kuciaotsl. Heopranmueckre u opraHMuecKue OCHOBAHUS

30 AM@oTepHbIe HEOpraHUYeCKHe U OpraHuYecKue coeTuHeHus. [ eHeTnueckas cBa3b 1
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB

31 Posnb xumun B o6ecreyeHIH SKOJI0rM4eCKOM, SHEPTeTUYECKON 1 MUIEBOM 0€30MMacHOCTH, 1
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Pa3sBUTHUU MCIUITUHBI

HpC,I[CTaBJIeHI/IH 00 O6H_[I/IX HAaY4YHBIX IIPpUHOUIIAX IIPOMBIIIJICHHOI'O ITOJYUYCHUA BaKHEHIIINX

32 BEIICCTB 1
33 YenoBek B MUpE BEILIECTB U MAaTEPHAIIOB
34 XuUMHS ¥ 30POBbE YEIIOBEKa

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumusi, 10 xmace/ I'a6puensia O.C., OctpoymoB WN.I'., Cnankos C.A.,
AxnmonepHoe obmectBo «M3aarenberBo «lIpocBemenne»
* Xumus, 11 xnace/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METOJINYECKHUE MATEPUAJIBI 1JI5S1 YYUTEJISL
bu6morexa IJOK

https://m.edsoo.ru

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HUHTEPHET
bu6morexa IJOK

https://m.edsoo.ru

37



38



		2023-10-10T09:54:50+0300
	Эйдемиллер Маргарита Николаевна




