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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XWMHM Ha YypPOBHE CpPEIHETO O0OmIero o00pa3oBaHUs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepainuny, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEILHOM MPOrpaMMbl  CcpeHero ooOI1ero oOpa3oBaHUs
(®OIT  COO), npencrabieHHbIXx B  DeaepalbHOM  TOCYJIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konnenmuu mnpenogaBaHus
yueOHoro mpeamera «XUMHs» B 0Opa3oBaTeNbHBIX Opranu3zanusx Poccuiickoii
denepany, peanu3ylOMUX OCHOBHBIE 00pa30OBaTENbHBIE MPOrPAMMBI, U
OCHOBHBIX TOJOKEHUM «CTpaTrerun pa3BUTUS BOcnHUTaHUs B Poccuiickoit
Odeneparun Ha niepuoa a0 2025 rona» (Pacmopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO/J0B K pa3paboTKe MporpaMMbl MO XUMHUHU, K OIPEAEIICHUIO
oOmeit ctparerun oOydeHusl, BOCIIUTAHUS U PAa3BUTHS 00YyYarOUIUXCsl CPECTBAMU
yueOHoro npeamera «Xumusi» 1 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHIentyanbubie nosoxkeHus ®I'OC COO o B3auMOOOYCIOBICHHOCTH LENEH,
COZIepXKaHUsI, PE3YJbTATOB OOy4YeHHUS M TPEOOBAaHWUN K YPOBHIO IOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE o0Opa3oBanue, NOJIy4yaeMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON  OpraHU3aIliy, SBISETCI HEOTHEMJIEMOW YacThl0 HX
oOpazoBanHocTH. OHO CIYXUT 3aBepLIAIONIMM 3TallOM peaju3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIEH KYJIbTYpPHhI
YelioBeKa, a TakKe HSKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0pPOBBI0 M TPUPOTHON cpeae. Peammsyercs xummueckoe oOpa3oBaHUE
00yJaroIMXCcsi Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHusl CpeICTBAMU Y4EOHOTO
npeaMera «XUMHs», COAEpPKAHUE UM TOCTPOCHHE KOTOPOTO OIpEIeieHbl 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 (POPMUPOBAHUE PALMOHAIBHOTO HAyYHOTO MBIIICHUS,
B CO3/IaHHME IEJOCTHOTO MPEJICTABICHU 00 OKpY)KaloleM MHUpPE KaK O €IUHCTBE
OpPUPOABl M YEJIOBEKa, KOTOpoe (OpMHUpPYETCS B XMMUU Ha OCHOBE MOHUMAaHUSA
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOCHHUEM BEIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIACTIMU IPUMEHEHUSI.



,ﬂ,OKYMEHT noanncaH 3]'IeKTpOHHOI71 noanucbio.

TecHO B3aMMOJEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMUS CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpPbI, HEOOXOIUMBIM YCIOBHEM yCTICIITHOTO
TpyJa W KU3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3UJATENIbHAS, KAaK HayKa BBICOKMX TEXHOJOIWW HallpaBlieHA Ha pPEUIEHUE
MIO0ANBHBIX TIPOOJEM YCTOMYMBOTO PAa3BUTHUSI UEJTOBEYECTBA — CHIPHEBOA,
HHEPreTHYECKO, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPAHBI 3J0POBbSL.

B cooTBercTBUM C OOIIMMU MHENSIMH U MPUHIUIAMU CPETHEro OOIIEero
oOpasoBanus cojepxkanue npeamera «Xumus» (10-11 kmaccrl, 6a30BbI YPOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM i1 BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHEIIHOTO BKJIKOYEHUS B KU3Hb COILMYyMa, MPOJOJKEHUS
00pa3oBaHMs B pa3IMYHbIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsitomiuMu - nipeameTa  «XUMHUSD»  SIBISIOTCS  0a30Bble  KypChl —
«Oprannueckass xumus» U «OOIags ¥ HEOPraHUYecKas XHUMUS», OCHOBHBIM
KOMITOHEHTOM COJICP’KaHMsI KOTOPBIX SBIISTFOTCS OCHOBBI 0a30BOI HAyKH: CUCTEMA
3HAHWH MO0 HEOPTaHUYECKOW XMMUU (C BKIIOUCHHEM 3HAHUW W3 OOMICH XUMHH) U
OpraHn4yeckon xumMuv. OOpMUPOBAHUE JAHHOM CHUCTEMbl 3HAHUW MPU HU3YYCHUU
npeaMeTa 00O€CleuynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIECTB HA OCHOBE OOIIUX MOHITHI, 3aKOHOB ¥ TEOPUI XUMHUH.

CrtpykTypa coaepkanus KypcoB — «Opranumdeckas xumus» u «OO0mas u
HEOpraHWYecKas XUMus» cPOopMHUpOBaHA B MPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHHI0O Y4YeOHOro warepuana u 0OyCJIOBIIEHA
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
NpeAcTaBIeHU O cTpoeHuun BemiecTB. CBeneHHus 00 U3y4aeMbIX B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTHHU — OT YIJIEBOJOPOJIOB J0 CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COEIUHEHUN. B Kypce OpraHM4eckol XHWMHUU TOJYYalT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MPECTABICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAIMOHHBIX MpPU3HAKaX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS, O XUMHUECKON PEaKIInu.

[Tox HOBBIM yrioM 3peHuss B mnpeameTe «Xumus» 0a30BOr0 ypOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKU MaTtepuan Hu (PaKTOJIOTMYECKHUE CBEIEHUS O BellecTBaX U
XUMHUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOuias u HeopraHudeckas
XUMUSD» 00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOA0JIOTMUECKUX MO3HIIMM,
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riy0’ke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIUI STOro 3akoHa — OT
000011aroIIeH 10 OOBSICHSIONICH U TPOTHOZUPYIOIICH.

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
3IIEMEHTAMHU COJCpXKaHMsS, HMEIOIUMHU KYJIbTYPOJOTUYECKUN U TPUKIATHON
XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT IIOHMMAaHHIO B3aMMOCBS3M XUMHUHU C
IPYTMMU HayKaMH, PacKpbIBalOT €€ POJib B IIO3HABATEIBHOM U MPAKTUUYECKOU
JESATEIIBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHMSI K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHH, TTOMOTaIOT
BBIIIYCKHUKY OpPHUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh WH(MOPMALUIO U
OPUMEHATh €€ I TIOMOJHEHWS 3HAHWH, pEIIeHUS WHTEIUICKTYalbHBIX U
HKCIEPUMEHTAJIbHBIX MCCIEA0BATENbCKUX 3a/1ad. B 1enom coxepikanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3Y4YEHHS OpPUEHTUPOBAHO  Ha
dopMupoBaHrEe y 0OO0YyYarOIIMUXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHUMAaHUS
dunocopckux wued, TaKMX Kak: MaTepUalbHOE EAMHCTBO HEOPTaHHMYECKOTO M
OpPTaHMYECKOTO MHpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, I[I03HABAEMOCTh MPHUPOAHBIX SBJIEHUN MyTEM OSKCIEpUMEHTa U
pelIeHHsT TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U  TEOPETUYECKUMHU
MIPEINOCHUTKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUU SKOJOTHYECKUX MpodiieM, a
TakKe MpobieM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmnnane pemieHus 3amad BOCIUTAHMS, pPa3BUTHUS U COLMATM3AINU
0o0y4Jaromuxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K OMNPEICICHUIO
COJIEp’KaHUs M IIOCTPOCHUS IHpeaMeTa IpeaycMaTpuBalOT  (HOPMUPOBAHME
YHHMBEpPCAJIbHBIX Y4YEOHBIX JAEWCTBHM, HUMEOUMX ©0a30BO€ 3HA4YEHHE JUIA
pa3IMuYHBIX BHJIOB JCSATEIBHOCTH: pEUIeHHs mpoOsieM, MOHCKa, aHalu3a Hu
00paboTku nHpopMaLuK, HEOOXOTUMBIX I IPUOOPETEHUS OTBITA MPAKTUIECKON
U HCCIEIOBATEeNIbCKON NEesATENbHOCTH, 3aHUMAIOUIe Ba)KHOE MECTO B IO3HAHUU
XUMHH.

B mnpaktuke mnpenonaBaHMs XMMHUM Kak Ha YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHms, TaK U HA YPOBHE CPEIHETO 0011Iero 00pa30BaHus, MPU OMPEACIICHUN
COJIepKaTeIbHON XapaKTEPUCTUKU IeJNed HU3y4eHUs NpeaMeTa HallpaBICHUEM
NEPBOCTENEHHON 3HAYUMOCTU TPAJUIMOHHO NPHU3HAETCA (OPMUPOBAHME OCHOB
XMMHYECKOM HAyKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKOU
JESATEIIbHOCTH YEJIOBEKAa U KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTyphl. C
METOAUYECKOW TOYKM 3PEHUS TAKOM NOAXOJ K OIPEACIICHUIO LI W3y4eHUs
npeaMeTa SIBJISIeTCS BIIOJIHE OMPaBIaHHBIM.
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CorymacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHU IEISIMU W3Y4YEHUs MpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 =11 kJ1.) ABISIOTCS:

e (opMUpOBaHHE CHCTEMBbl XHMHUYECKHX 3HAHUM KaK  BaKHEHIIEH
COCTABJISIIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME M IMOHMMAHHE CYIIHOCTU JOCTYIHBIX
000011IeHUIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJICHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opMUpOBaHHE W PA3BUTUE MPEICTABICHUN O HAYYHBIX METOJaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi MPUOOpETEHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUUECKON U TTIOBCEAHEBHOM JKU3HU;

e Pa3BHUTHE YMEHHI U CIIOCOOOB NIEATEILHOCTH, CBI3aHHBIX C HAOIIOICHUEM 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 MPHUOPUTETAMHU B CHUCTEME CpemHero oOmiero oopasoanus. CeromHs B
OpernoJlaBaHu  XUMHUM B OOJIbIIEH  CTENMEHH OTHAETCA  MPEANOYTEeHUE
MPaKTUYECKON KOMIIOHEHTE COJEp)KaHUsl OOy4YeHUs, OpPUEHTHUPOBAHHOM Ha
MOJTOTOBKY BBIMYCKHUKA 00IIEe00pa30BaTEIbHOM OpraHu3alliy, BIAACIOLIETO 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 cB3u ¢ 3TUM mnpu u3yuyeHUM TMpeaMeTa «XUMHUS» JOMUHHUpYIOIee
3HAYCHHE MPUOOPETAIOT TAKKE IENIN U 33]1a4H, KaK:

amanTanys 0O0y4aromuXCsl K YCIOBHUSAM TWHAMHUYHO PA3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX dU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dbopmupoBaHre y OOYYaIOMMXCS  KJIFOYEBBIX HABBHIKOB  (KITIOUEBBIX
KOMIIETEHIIUI), HMMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE [JIS Pa3IUYHBIX BHJIOB
JeATEIIBHOCTH: pelleHus MpooJieM, MorcKa, aHaim3a U 00paboTku uHOOpMaINH,
HEOOXOAMMBIX [JIs MPUOOpPETEHUs: OIbITa JEATEIbHOCTH, KOTOpas 3aHHUMaeT
BOXHOE MECTO B TIO3HAHMM XHWMHH, a TaKXKe i1 OIEHKH C TO3UIUN
DKOJIOTHYECKON O€30MacCHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
IIPOIIECCOB HA OPTaHU3M YEJIOBEKa U IPUPOIHYIO CPEy;
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pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEHN 00yJaroINXCs: CIIOCOOHOCTH CaMOCTOSTENBHO TPUOOpETaTh HOBBIE
3HAHUS 10 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MMOTPEOHOCTSMH, UCIIOJIb30BATh
COBpeMEeHHbIC MH()OPMAIIMOHHBIC TEXHOJOTUH IS TIOMCKA M aHaln3a Y4eOHOH u
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMUYECKOTO COJIEP KAHUS;

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

BOCIHTAaHHE Yy OOyyarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HANpaBJIEHHOCTH XUMHUH, €€ BAXXHOM POJM B PEHICHUH TI00ANbHBIX HpoOiieM
PaIMoOHaIBFHOTO MPUPOAOIIOIB30BAHUS, MTOTIOTHEHHSI SHEPTETUIECKUX PECYpPCOB H
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTro
OTHOIICHHUA K TPHUPOJEC M CBOEMY 3J0POBBIO, a TaKKe MPUOOPETEHHUs OIbITa
UCIIOJIb30BaHUs TMOJIYYCHHBIX 3HAHUHN I NPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMHUYECKUMH SBJICHUSMHU.

B ydeOHOM mmaHe cpemgHero oOmiero oOpa3oBaHUS TPEAMET «XUMUS»
0a30BOT0 YpOBHS BXOAWT B COCTaB MpEeAMETHOH oOnactu «EcTecTBeHHO-HAYIHBIE
PEIMETHD).

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpeaHero oOuiero odpasoBanus, cocrarisieT 68 yacoB: B 10 kiacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hepenio).
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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
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TTo10)KeHHI. CTpyKTYpHBIE (hOPMYJIbI
OpraHMYecKrUX BelecTB. ['oMmomnorusi, wu3zoMepus. XuMUYECKas CBSI3b B
OPraHMYECKUX COEIMHEHUSX — OJIMHAPHBIC U KPaTHBIC CBS3H.

[IpencraBnenue o kiaaccupUKaIMU OpraHUYecKux BemecTB. HomeHknaTypa
OpraHUYEeCKUX COEIMHEHHHM (cucTeMaruueckas) M TpUBHAIbHBbIE Ha3BaHUSA
BAKHEHMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYECHHUS BEUIECTB W HMX NPEBpAICHUN:
O3HAKOMJIEHHE ¢ oO0pas3llaMi OpPTaHMYeCKUX BEIIECTB W MarepuajaMd Ha HX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJl OpPraHWYECKUX BEIECTB, HAOIIOJEHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPTraHUYECKUX BELIECTB
IIpU HarpeBaHuu (TJ1aBjIeHUe, 00yTIMBaHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psa. MeraH W 3TaH —
NPOCTEUIINE TPECTABUTENN aJKAaHOB: (UM3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHus] U TOpPEHHUs), HAXOXKJECHHWE B MPUPOJE, IMOJy4YCHHE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psifi. DTUIICH U MPONUIEH —
NPOCTEUIINE TPECTABUTENN AJKEHOB: (U3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakMu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAllMd, OKHUCJICHUS U
MOJIMMEPHU3AIIIH ), TOJTyYEeHUE U IPUMEHEHHE.

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

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUH psijl. AIIETHIICH
— TPOCTEHINNN TIPEICTABUTENh AJIKHMHOB: COCTaB, CTPOCHHE, (U3HYECKUE U
XMMHUYECKUE CBOMCTBA (pEaKiuu THIPUPOBAHMUSI, TaJJOTCHUPOBAHUS, THIPATALINH,
TOPEHMUS ), MOJIyYeHUE U IPUMEHEHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (puU3NUECKHME U XMMUYECKHE CBOMCTBA
(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, MNPUHAATICKAIUMH K
pa3IMYHBIM KJIaccaM.

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

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MpEBpaIleHU:
O3HAKOMJIEHME C O00pa3laMu IUIaCTMAcC, KaydyyKOB W PE3HUHbI, KOJUIEKIUU
«Hepts» u  «VYTOomp», MOACIUPOBAHWE  MOJIEKYJ  yIIAEBOAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYSHHE 3TUJICHA
Y U3YYEHUE €TO CBOUCTB.

Pacuérurle 3amaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJAYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOITMUYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MWJIM MPOAYKTOB PEAKIUH).

Kucaopoacoaepxaiiue opranudeckue coeJuHeHNs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON U 3TaHOJN: CTPOEHUE,
¢usznyeckue U XHUMUYECKHME CBOMCTBA (pEaKkIMH C aKTHUBHBIMHU METaJUIaMH,
raJIoTeHOBOJIOPOIAMU, TOpPEHHE), MpUMEHEeHHe. BoaoponHbie CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /lelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPraHK3M YeJIOBEeKa.

MHoroatoMHble  COUPTBL. ODTWICHIJUKOIbL W  TJIMLEPUH: CTPOEHUE,
bu3nueckue W XUMUYECKHE CBOMCTBa (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
MeTaJlJIJaMH, KaueCTBEHHAs PEaKIMsi Ha MHOTOaTOMHbIe crupThl). [leiicTBue Ha
opranusMm uesoBeka. [I[pumeHeHue rimuuepruHa U STUICHTIIUKOJSL.

®deHoJ: CTpOCHHME MOJEKYJbl, (U3NYECKHUe M XHUMHUYECKHE CBOICTBA.
TokcuuHocTh Genona. [Ilpumenenue genona.

Anpneruapl U KemoHvl. DoOpMalbaerul, aueTAIbIACTUI: CTPOCHHE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KayeCTBEHHBIE PEAKIINH ), IOTYyYECHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TMpeJeNbHble KApOOHOBBIE KHUCIOTH.. MypaBbUHas W
YKCYCHasi KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe U XMMUYECKHE CBOMCTBa (CBOIMCTBA,
oOmye IS Kiacca KUCIOT, peakus 3TepuuKalnm), MoJIydeHHe U MPUMEHEHHUE.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHI KakK MPEICTAaBUTENM BBICHIMX KapOOHOBBIX
KHUCIIOT. Mbl1a Kak COJIM BBICIIMX KapOOHOBBIX KMCJIOT, UX MOIOIIEE ACHCTBUE.

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(UKAIMS ~ yriaeBoAoB  (MOHO-, JH- U
nosmcaxapuabl). [ roko3a — mpocTelmii MOHOCaxapul: 0OCOOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKHEe U XHMHUYECKHE CBOMCTBa (B3aUMOJCKHCTBUE C
rugpokcugom meau(ll), oxuciaeHue ammuadHbIM pacTBopoM okcuaa cepeopa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXACHHUE 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 PEaKIUs C HOJIOM).

DKCIepUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
poBeJcHNE, HAOMIOJEHNE W OINUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAYECTBEHHBIE PEAKI[MM OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcuaoM Menu(ll)), MHOroaToMHbBIX CHUPTOB (B3aMMOJCHUCTBUE TJIMIIEPUHA C
rugapokcuoM meau(ll)), anpaernioB (OKUCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumozeiicTBUe Kpaxmanaa C HOIOM),
IPOBEJCHUE MPAKTUUECKONU pabOThI: CBOICTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnrblie 3agaun.

Bbluuciaenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJAYKTa PEAKIMU [0 W3BECTHBIM Macce,
00BEMY, KOJIMUYECTBY OJHOTO U3 UCXOHBIX BEIIECTB MM MPOAYKTOB PEAKIUN).

A3oTcozeprkalue OpraHu4eckue CoOeIMHEeHMUS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHudeckue coequHeHus. Ousnyeckue
U XUMUYECKHE CBOWMCTBA aMHUHOKHUCIIOT (Ha mpumMepe rmmiuHa). buonornueckoe
3HaYE€HUE aMHUHOKUCIOT. [lenTunapl.

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

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
HAOJI0/IEHUE U OMKCAaHUE IEMOHCTPAIIMOHHBIX OIBITOB: JACHATYypalus OeIKOB IpU
HarpeBaHuU, IBETHHIC PEAKIIUU OEIIKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUS]

OCHOBHBIE TMOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIMMEpPU3ALUU, CPEIHS MOJIEKYJIsIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAMHEHUN —
MOJIMMEpU3AIUs U MOJTUKOHEHC Al

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HUX MpEBpaIleHU:
O3HaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.
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Peanm3zanns MexXnpeIMETHBIX CBA3EH IPU M3YYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONh30BAHME KaK OOIIMX €CTeCTBEHHO-
HAyYHbIX TOHSTHM, TaK U MOHSATUH, SBISIOMIUXCA CUCTEMHBIMU JJISl OTIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO1ue ecTecCTBEHHO-HAYYHbIE TIOHATUA: SIBICHUE, HAYYHBIA (aKT, TUIOTE3a,
3aKOH, TEOPHSs, aHAIW3, CUHTE3, KiIaccu(uKaiuys, MepuoaudHOCTh, HAOIOICHHE,
U3MEpEHUE, HIKCIIEPUMEHT, MOJIETMPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJI0, OO0BEM, arperaTHoe COCTOSIHUE
BEIIECTBa, (PU3MUECKHUE BETUYUHBI U €UHUIIBI UX U3MEPEHUSI.

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

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

TexHonorus: mNHILEBbIE TMPOIYKTHl, OCHOBBI PAIIMOHAIBHOTO MUTAHMUS,
MOIOIIUE CPEJICTBA, JEKAPCTBEHHbBIE U KOCMETHYECKHUE MpEenapaThl, MaTepuaibl U3
MCKYCCTBEHHBIX U1 CHHTETHUYECKHX BOJIOKOH.

11 KJTACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHH

XAMHYECKUI 31eMeHT. AToMm. Sapo aroma, H30TOMNBI. OJIEKTPOHHAs
o0oJiouka. DHEpPreTUUecKue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
3y1eMeHThl. OCOOEHHOCTH pacHpeesIeHusl JIEKTPOHOB 10 OpOUTAIAM B aromax
3JIEMEHTOB IEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHASI KOH(PUTypaLusi aTOMOB.

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

CtpoeHue BeliecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3U
(KkOBaJIEeHTHasl HEMOJSIpHAas M MOJSpHas, MOHHAsA, MeTauiyeckas). MexaHU3Mbl
o0pa3oBaHMsl KOBAJECHTHOM XUMHUYECKOW CBs3M (OOMEHHBI M JOHOPHO-
akuenTopHelil). BogoponHas cBs3b. BalleHTHOCTB. DNEKTpOOTPULATEIBHOCTb.
Crenenpb okuciieHnsa. IOHBI: KATHOHBI ¥ aHUOHBI.
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BemectBa MOJEKYISIpHOTO M HEMOJEKYJISIPHOIO  CTPOCHMS.  3aKOH
NOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAIMYECKUX PEMIETOK. 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 HEOPraHWYECKUX BEILIECTB,
MIPUHAJIEKANUX K Pa3JIMYHbIM KJIacCaM.

Xumuueckass — peakuus. Knaccupukanuss XMMHUYECKHX — peakuuid B
HEOPTraHWYECKOM M OPraHnYeCcKOM XMMHH. 3aKOH COXPAaHEHHWs MacChl BEILECTB,
3aKOH COXPAHEHUS U IPEBPALICHUS SHEPTUM TP XUMUYECKUX PEAKIUAX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3audHbIXx (pakTopoB. OOpaTUMbIE
peakuuu. XuMHYEeCKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xuMuueckoro pasHosecus. [Ipunnnn Jle [latense.

Dnextponutryeckas aucconuanus. CuiabHbIe U ciiadbie dnekTponnThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCJIAsl, HEUTPAJIbHAS, IIETOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHI:
neMoHcTpanus Tabmmn «[lepuoanueckas cucremMa XxuMuueckux sneMeHToB JI. .
MenzeneeBa», U3ydeHHE MOJENEH KPUCTATMYECKUX PEIIETOK, HaOIIOAeHHEe U
OMHCaHUE JEMOHCTPALIMOHHBIX U Ja0OPaTOPHBIX OMBITOB (Pa3joKeHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajlnu3aToOpa, OMPENEICHUE CPEABI PACTBOPOB BELIECTB
C TOMOUIBI0 YHUBEPCAIBHOTO MHAMUKATOpPA, pPEAKIUU HOHHOrO OOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrnusHue paznuuHbix (HakTOpoOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnrbie 3agaun.

Pacu€tel 1O ypaBHEHMSAM XHMMHYECKHX pEaKUHUil, B TOM YHUCJIE
TEPMOXHUMHUYECKAE PACUETHI, PACUEThl C HCIOJIB30BAHHEM IIOHSITUS «MacCOBas
JIOJIs1 BEILIECTBAY.

Heopranunyeckasi xumms

Hemeramnel. Ilonoxxenue HemetraiuioB B llepuoanueckor — cucreme
xumuyeckux snemeHToB [[. M. MenpeneeBa u 0COOEHHOCTU CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETANIOB (HA IpUMeEpe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (rajoreHOB, CEpbl, a30Ta,
dochopa, yriepoga U KpeMHHSI) U HMX  COEAUHEHUM  (OKCHIIOB,
KHCIIOPOJICOIEPKAIINUX KUCIIOT, BOJOPOAHBIX COCTUHEHU ).

[IppMeHeHNE BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.
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Meramnel. Ilonoxxenne meramnos B Ilepuoandeckon CUCTEME XHMHUYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000J0UYEK
aToMOB MeTajuioB. O6mue gusnueckue cBoricTBa MeTauioB. CriaBbl METaJLIOB.
DIIEKTPOXUMHUYECKUN Pl HAPSHKEHUI 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 HM3Yy4YEHHUs BELIECTB W MX MPEBPAILCHHIA:
U3y4YeHUE KOJUICKINN «MeTauibl U CIUIaBbl», O0pa3lOB HEMETAJIOB, PEIICHUE
DKCIIEPUMEHTATILHBIX 3aja4, HAOJIOJICHWEe W ONHCAHHWE JICMOHCTPAIMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHIA ATIOMUHHUS C PACTBOpAMHU
KHUCJIOT U 1IEJI0YeH, KAYECTBEHHBIE pEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérnbie 3anaumn.

Pacuétel maccel BemiecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIIECTBa, Macce WM 00bEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHus ¥ KU3Hb

Ponp xumum B oOecriedeHHH 3KOJIOTHYECKOW, SHEPTETUUECKOW W THINECBOU
0e30MacHOCTH, Pa3BUTHUM MeAUIMHBL. [lOoHATHE O Hay4dHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX MPUHIUIAX M[POMBIILIEHHOTO
MOJyYE€HUS BaXKHEHIINX 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 HCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia 0E30MaCHOTO UCIIOIh30BaHUS NPEMapaToB OBITOBOW XUMUU
B [IOBCEIHEBHOM KNU3HHU.

MexnpenMeTHbIE CBS3H.

Peamu3anuss  MeXNpeaIMETHBIX  CBSI3ed IPU  HM3yYEHHMH OOIed U
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIOIb30BAHUE KaK
OOIIMX €CTeCTBEHHO-HAYyYHbIX [MOHSATUH, TaK U TOHITHH, SBISIOMIMXCA
CHUCTEMHBIMU JJISI OTIEIBHBIX PEIMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumores3a, 3aKoH,
TEOpWsl, aHallM3, CHUHTE3, KiacCUPUKAIMA, 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 BEIMUYUHBI M CIUHHUIIBI MX
U3MEPCHHUS, CKOPOCTb.

buonorus: knetka, opraHu3M, DJKOCHUCTEMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

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

TexHONIOrus: XUMHUYECKasl MPOMBIIICHHOCTh, METaUTyprusi, IPOU3BOJACTBO
CTPOUTEILHBIX MaTEpPHAJIOB, CEIIbCKOXO3SIMCTBEHHOE IPOM3BOJCTBO, ITHINEBAS
IPOMBIIIJICHHOCTh,  (papMalleBTHUYECKass  MPOMBIILICHHOCTh,  IIPOU3BOJICTBO
KOCMETHYECKHX IIperapaToB, IMPOM3BOJCTBO KOHCTPYKIMOHHBIX MAaTCPHUAJIOB,
SJIEKTPOHHASI TPOMBIILICHHOCTD, 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 o0mero oOpa3oBaHus —(JIMYHOCTHBIM,
METalpeMETHBIM W OpeAMETHbIM). HayyHo-meToauyeckoil OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
00pa3oBaHUs SBISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTrcTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOIXOJOM B CTPYKTYpeE
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHMS NpeIMETa «XHUMHS» Ha YPOBHE CPEIHErO
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOMIMMUCS POCCUMCKOM TpakJIaHCKOW HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTUA U CAMOOTIPEIEICHUIO;

HaJIM4Khe MOTUBALIMK K OOYUYEHHUIO;

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

TOTOBHOCTh U CHOCOOHOCTH OOydYarouuxcsi PyKOBOJCTBOBATbCS B CBOEH
NEeATEIbHOCTH HEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH 1I€IOCTHOU
CUCTEME XUMHYECKOr0 00pa30BaHus;

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

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MpeAaMeTa «XHUMHS» JTOCTUTAIOTCS B
€AMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM 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 CTAHOBJIEHUS JIMYHOCTU
00yJarommXxcs.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS MNpeaMera «XUMHUS» OTpPaXaroT
c(OpPMUPOBAHHOCTh ONBITA MO3HABATEILHON M MPAKTUYECKOW AESTeNbHOCTU
oOyyJaroumxcs 1no peaju3alu OPUHITHIX B OOLIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpamIaHCKOr0 BOCIIMTAHMS

OCO3HaHHUs 00YYaIOIIMMHCS CBOMX KOHCTUTYLHMOHHBIX MPaB M 00S3aHHOCTEMH,
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, PEIIEHUH YYEOHBIX M TMO3HABATENbHBIX 3a71a4, BHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

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

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

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 ~ HAOMIONEHUH, KPOMOTIMBBIX  SKCIEPUMEHTAIBHBIX  IOMCKOB,
IOCTOSIHHOTO TPpyZa YYEHBIX U IPAKTHKOB;

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

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO ITOBECHMS;

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

TOTOBHOCTH OLICHUBAaTh CBOE IMOBEJECHUE U TOCTYNKU CBOMX TOBapHILEH C
NO3UIMII HPAaBCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAaHUE MOCIEACTBUN ITHX
HOCTYIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

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

coONIOACHMsI TpaBWJI OE30MAaCHOTO OOpalleHHs 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;

OCO3HaHUS MOCJEACTBUM M HENPUATHS 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, JIOASIM TPyAA U pe3ysbTaTaM TPyAOBOU AEATEIbHOCTH;

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

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BAaHUS JIOCTHIKEHUM XUMHUM Ui
pELIeHNs BOIPOCOB PALIMOHATIBHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKAKOLIEH
IPUPOJIHON cpeie, YMEHHsI MPOTHO3MPOBATH HEOIArONMPUSTHBIE SKOJIOTHUECKHE
IIOCJIEICTBHS MPEANPUHUMAEMBIX JEHCTBUN U IPENOTBPALIATh UX;

HAJIM4HsI PA3BUTOrO HKOJIOTMYECKOTO MBILUICHUS, 3KOJIOTUYECKON KYJIBTYPHI,
OmbITa NEeATEIbHOCTH AKOJIOTMYECKOM HaIlPaBJIEHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IPAKTUKE, CIOCOOHOCTM M YMEHHS AaKTUBHO IIPOTUBOCTOATH HJIEOJIOTHU
xeMo(doouu;

7) HIEHHOCTH HAYYHOI'0 NO3HAHMA:

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

NOHMMaHHA cleUM(UKYM XUMUM KaK HayKM, OCO3HaHus €€ poiu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKPYXAaloIleM MHUpPE Kak O €JUHCTBE MPUPOJBI M YEJIOBEKa, B
NO3HAaHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IPUPOAHOTO PAaBHOBECHS,;

yOexAEHHOCTH B 0COOOH 3HAYMMOCTM XUMHUM I COBPEMEHHOM
LIMBHJIM3AIMM: B €€ TyMaHUCTUYECKOM HAIPaBICHHOCTHM M Ba)XXHOM pOJIM B
CO3/1aHUU HOBOM 0a3bl MaTepUaIbHON KYJIBTYPbI, PEIICHUHU II00aNbHBIX MPOOIeM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIECBON U
HKOJIOTUYECKON O€3011aCHOCTH, B PA3BUTHUM MEIULMHBI, OOECIIEYEHUM YCIOBUN
YCIEIIHOTO TpyJa M OSKOJOTHYECKHM KOMMOPTHOM JKM3HM KaXJIOro YJeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: IIOHUMAaHHUS CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX 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 HCIIOJIb30BaTh XHWMUYECKHE 3HAHUS JiA
pelieHust mpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIIHX;

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 MOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3luYHbIX cepax mpodhecCuoHaTbHON
JesITeTIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe PE3yIbTaThl OCBOCHHS YYEOHOTO mMpeaMeTa « XUMHsS) Ha
YpOBHE CpeAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUYUMBIE i1 (OPMHUPOBAHHMSI ~ MHUPOBO33PEHHS  OOYYAIOIIUXCS
MEXIUCIUTUTHHAPHBIC (MEXIIPEAMETHbIE) 00IeHAyYHbIe TOHSTHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHENU(PUKY METOIOB TO3HAHUSA,
WCITIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIICCTBO, DHEPTHSs, SBIICHUE,
MPOIIECC, CHCTeMa, HAyYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, NCClIeIOBaHNe, HAOMIOCHIE, N3MEPEHHE, SKCIIEPUMEHT U JAPYyTHEC);

yHUBEpCaIbHbIC Y4eOHBIC NEWCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue GyHKIIMOHATBHON
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  TIO3HABAaTEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJSITUBHBIMU
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHU y4eOHBbIMH Nno3HaBaTeJIbHBIMH
JeHCTBUSIMU:

1) 6a30Bble JJOrHYecKue AeCTBHS:

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

ONPENEIATh LENN JEATEIbHOCTH, 33/aBas IapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTH C MOCTABICHHBIMU LIEJISIMU;
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UCIIOJIB30BaTh MPU OCBOCHUM 3HAHWUN MNPUEMBI JIOTHUYECKOTO MBINUICHHUS —
BBIJCIIATh XapAKTEPHbIE MPU3HAKA NOHATHUI M YCTaHABIMBATh MX B3aHMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS ISl OOBSCHEHUS OTACIBHBIX (PAKTOB U
SIBJICHUU

BbIOMpaTh OCHOBaHHUS M KPUTEPUH [Js KJIACCH(PHUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABIMBAaTh IMPUYMHHO-CIEICTBEHHBIE CBSI3M MEXAY M3y4aeMbIMU
SBJICHUSIMU;

CTPOUTb JIOTMUECKHUE pACCYX ACHMUsSI (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABIATh 3aKOHOMEPHOCTH W IPOTHBOPEYMS B pPaccMaTPHUBAEMBIX
SABIICHUAX, POPMYIHPOBATH BHIBOJbI U 3aKIIOUCHUS;

IIPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOIb3yEMBIE B XMMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEH, TPEOOPA30BBIBATH MOJIETbHBIE IIPEICTABICHUS — XUMUYECKUIN
3HaK (CMMBOJI) OJJIEMEHTa, XHUMHUYecKas (OopMyna, ypaBHEHHE XHUMHUYECKOU
peakuuu — MpH pEIIeHWH Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
IIPU3HAKOB M3y4aeMbIX BELICCTB U XUMUUECKUX PEAKIIMM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEIIECTB M XUMHUYECKHX
pEeaKuunii;

(GopMyIMpOBaTh LIEIN U 331a4U UCCIIEIOBAHNS, UCIIOJIb30BATh [TOCTABIICHHBIE
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHBIE BONPOCHI B KAueCTBE HHCTPYMEHTA
NO3HaHUS U OCHOBBI JUIsl (POPMHPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS M IPOBEIACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMsI HAOMIOJATh 3a XOJ0M
IpoLecca, CaMOCTOATENIbHO IIPOrHO3MPOBATh €ro pe3ysbTar, (OpMyJIUpOBATH
0000111eHUS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJITATOB UCCIIECIOBAHMUS,
COCTaBJISATh OOOCHOBAHHBIM OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIeNOBATENbCKOW W MPOEKTHOM
NESATEIIbHOCTH, IPOSABIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IIOMCKY METOJOB pEUICHUs IIPaKTUYECKUX 3a1ad, IPUMEHEHUIO pa3InYHbIX
METOJOB ITIO3HAHUS.

3) padora ¢ nHpopmanmeii:

OpUEHTHPOBATbCS B PA3IMYHbIX MCTOYHHMKAX HH(popManuu (Hay4dHO-
HOIYJISIpHAsl JIUTEpaTypa XUMHUYECKOIO COJAEpKAHMs, CIPaBOYHbIE MOCOOWS,
pecypcel MHTepHeTa), aHaIM3UpoBaTh MH(YOPMALMIO Pa3IMYHBIX BUAOB U (popm
IIPEICTABIICHHUS], KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYUBOCTH;
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(bopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3JIUYHBIE METOJBI MPU MOUCKE U
orbope wuH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIPEECIEHHOTO TUIIA;

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

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

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 CPEICTBA
HaTJISTHOCTH.

OBgJ1aieHHe YHHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH A€HCTBUSMM:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAaeMOU TeMbI B X0/ AUAIIOTA W/UITN
JTUCKYCCUHW,  BBICKa3bIBaTh  WaAeH, (GOPMYJIUPOBATh CBOM  MPEJIOKEHUS
OTHOCHUTEIILHO 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 yYeOHOro MpoeKTa U (popMyIHpoBaTh BHIBOIBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM IMYTEM COIVIACOBAHUS IMO3ULHUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBgilajieHHe YHHUBEPCAJBLHBIMHU PEryJsiTABHBIMH 1€ CTBUSIMH:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYILECTBISATH CBOIO IM03HABATEIbHYIO
JeSITENIbHOCTD, OMpefensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajaraéMblii airopuT™M JEHCTBUH TIpH
BBITIOJTHEHUH YYeOHBIX W HCCIIENOBATEILCKUX 3a7a4, BbIOMpaTh Haumboee
3¢ (dEeKTUBHBIA CMOCOO WX peHIeHHs C YYETOM IMOIY4YeHHMs HOBBIX 3HAHHUHM O
BEIIECTBAX U XUMHUYCCKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH HA OCHOBE CaMOaHaln3a
¥ CaMOOIICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KJTIACC

[IpenMeTHble pe3ysbTaTbl OCBOCHHS Kypca «OpraHuueckas XUMHSI»
OTPAKAKOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNH O XUMHUYECKOH  COCTaBJISIONIEH
€CTECTBCHHO-HAYYHOM KApTHUHBI MHpPA, POJM XHWMHUU B TIO3HAHWU 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 MPUPOAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TIOHATHS (XMMHYECKUH JJIEMEHT, aToM, DJIEKTPOHHAas
0001104Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, AJIEKTPOOTPUILIATEIbHOCTh, XUMUYECKas
CBA3b, CTPYKTypHas (opmyina (pa3BEépHyTasi U COKpall€HHAs), MOJIb, MOJIIpHas
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIA CKEJeT, (QYHKIMOHAJIbHAS TpYIINa,
pajuKai, U30MepHus, U30MEPhl, TOMOJIOTHUECKUIN P, TOMOJIOTH, YTJIIEBOJIOPO/IbI,
KHUCJIOPOJ, U a30TCOJEpXKAIIUE COCAMHEHUS, MOHOMEpP, MOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHHUA); TEOPUH U 3aKOHBI (TEOPHsSI CTPOEHUS
oprannyeckux BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsSI MAcChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XWMHH; MHUPOBO33PECHUYECKHE 3HAHWSI,
JeXalue B OCHOBE TOHUMAHUS MPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHUX
SIBJICHUM, (PAKTOJOTHYECKHME CBEIICHUS O CBOWCTBAaX, COCTAaBE, MOJYYCHHH W
0€30MacHOM HCITOJIB30BAaHUH BAaKHEHIITMX OPTraHWYECKUX BEIIECTB B OBITY U
MPaKTUYECKOHN JACATEIBHOCTH YEIIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
yCTaHABIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIINE MOHATHS TPH
OMMCaHUM COCTaBa, CTPOCHMSI U MPEBPALICHUI OPraHUYEeCKUX COSAMHEHUM;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOJIb30BaTh XUMHUYECKYI0 CUMBOJIHMKY JIJIs
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOH, COKpALIEHHOM)
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
OPTraHUYECKUX BEMIECTB IO HMX COCTaBy M CTPOCHUIO K ONpeaeiIEHHOMY
KJIACCy/Tpynne COeaUHEHUN (YTJIEBOJIOPOIbI, KHUCIOPOA U a30TCOJEpKallinue
COCIMHEHMSI, BBICOKOMOJICKYJIIPHBIE COCIWHEHWsS), JaBaTh WM Ha3BaHHS TI0
cucrematudeckor Homenkiarype (IUPAC), a Takxke NPUBOJIUTH TPUBUAIIBHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHMYEeCKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATWJICHTJIMKOJb, TIHIECpUH, (eHon, (HopManbaeTu], aleTalbIerua, MypaBbUHAS
KHUCIIOTa, YKCYCHAsI KUCIIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAS KUCIIOTA, TIIFOK03a,
bpyKTO3a, Kpaxmal, eJIJTk0JI03a, TIUIHH);

c(hOPMUPOBAHHOCTh yMEHUSl ONPENEIATh BHUIbl XUMHUYECKOH 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, STWJIEH, MPONWIEH, AlleTHIIEH,
oyranuen-1,3, metmwnOyraauen-1,3, GeH30JI, METAHOJ, STAaHOJ, STUJICHIJHUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTH, MypaBbUHAs U YKCYCHAasl KHUCJOTHI, TJIIOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHasl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJIYy HHMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKHX pEaKuuil ¢
UCIOJIb30BaHUEM CTPYKTYPHBIX GOPMYI;

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

c(OpMHUPOBAHHOCTh YMEHHMM MPOBOJUTH BBIYUCIECHUS 10 XUMHYECKHM
ypaBHEHUSAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peaklMy IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEILECTB WUJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh yMEHHWH BIANE€Th 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 CHUTyallUsX, CBSI3aHHBIX C BelIeCTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHM COOMIOAATh MpaBHila MOIb30BAHUS XUMUYECKON
MOCy/IoOl U J1abOpaTOpHBIM OOOpPYAOBaHHMEM, a TaK)Ke IpaBwia OOpaIlieHus ¢
BEIIECTBAMU B COOTBETCTBHM C MHCTPYKLUMSIMHU MO BBITOJTHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W  BBIMONHATH XUMHYECCKUI
AKCIIEPUMEHT (IIPEBPALLEHNS] OPTAaHUYECKUX BEILIECTB IPU HarpeBaHUU, OJyUYECHHUE
TWJIIEHA M M3YyYEHHE €ro CBOMCTB, KaueCTBEHHbIE pPEaKUUU OPraHUuYeCKHUX
BEIIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LIBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUU C TMpaBWIAMHU TEXHUKH O€30MacHOCTH TMpU OOpaleHUH C
BEIIECTBAMH U J1a0OpaTOPHBIM O0OPYJOBaHHMEM, WIPEICTABIATH PE3yJbTaThl
XUMHUYECKOTO 3KCIEpUMEeHTa B (opMe 3amucu ypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GopMyIMpOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uHbOpMaIMIO, TOJMYyYaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpelcTBa MacCOBOM
uHdopmaruu, aTepHer u apyrux);
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chOpMUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  IKOJOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIENISAX
COXpPAaHEHUSI CBOETO 3JI0POBbS M OKPYKAKOLIEH IMPUPOAHON Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha JKUBBIE OPraHU3MBbI OMNPEIACIEHHBIX OPraHUYECKHX
BEIECTB, MOHUMas cMbica mokazatens [IJIK, mosicHaT, Ha mpumepax CrocoObI
YMEHBIICHUSI W NPEAOTBPALLCHUS HX BPEAHOIO BO3JCHCTBUS HAa OPTraHU3M
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
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpains mis 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, €€
(GyHKIIMOHATIBFHOW TPAMOTHOCTH, HEOOXOIUMOM TSI PEIIEHUS TPAKTUYECKHUX 3a]1a4
¥ DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHWS K CBOEMY 3J0POBBIO W MPUPOTHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHYECKHMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloIIe IMOHATHS (XUMUYCCKUM 3JEMEHT, aTOM, M30Tom, S-, pP-, d-
AJICKTPOHHBIE OpOWTATM aTOMOB, HWOH, MOJICKYJa, MOJb, MOJIAPHBIN O00BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHUS, XUMUUYECKAs CBSI3b
(KoBaJIeHTHas1, MOHHAs, METaJUNINYECKas, BOJIOPOIHAS ), KpUCTAJUIMYECKAs PEIIETKa,
TUNBl ~ XUMHUYECKUX  pEAKIMH, PaCTBOpP, DJICKTPOJUTHI, HEDIECKTPOIUTHI,
ANEKTPOJUTHYECKAS JIUCCOLUAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XMMHUYECKON pEeaKiuu, XUMHUYECKOE PAaBHOBECHUE); TEOPUU U 3aKOHBI (Teopusd
DJIEKTPOJIUTHYECKOU AUCCOLMALMM, nepuoanueckud 3akoH [[. M. Menpgeneesa,
3aKOH COXPAaHEHMS] MAacChl BELIECTB, 3aKOH COXPAHCHUSI W MPEBPAICHUS SHEPTUU
MpY XMMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BbIK XUMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAINIME B OCHOBE MOHWMAHUS IMPUYUMHHOCTH U
CUCTEMHOCTH XHMHYECKHUX SIBIICHHH, (PAKTOJOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHHUU U 0€30MMaCHOM MCMOJIb30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIESITEIHLHOCTH YEJIOBEKA;
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c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapAaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, MCIIOJb30BATh COOTBETCTBYIOLIME MOHSATHS TPHU
ONMCAaHUH HEOPTaHUYECKUX BELIECTB U MX MPEBPAILCHHUII;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOIb30BaTh XUMHUYECKYI0 CUMBOJIHMKY IS
coctaBieHus (HOpPMyJT BEIMIECTB MW  ypaBHEHUH XUMHUYECKUX  PEaAKIIHA,
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 OMPEENSITh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XAMHUYECKUX 3JIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTAaBa, BUJ XUMHUYECKON
CBSI3U (KOBAJICHTHAsl, MOHHAs, META/NINYECKasi, BOJIOPO/IHAS) B COCIUHEHUSX, THII
KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAas, MOJEKYJspHasi,
MOHHAs!, METAJUTMYECKas), XapakTep Cpeibl B BOJHBIX paCTBOpPaX HEOPraHUYECKHUX
COCTUHECHUH;

c(hopMUPOBAHHOCTH YMEHUU YCTaHaBIIUBATh NPUHAJJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB MO WX COCTaBY K OMNPEACIEHHOMY KJIacCy/TpyIIe
COEIMHEHUM (MPOCThIE BEUIECTBA — METAJUIbl U HEMETAIIbI, OKCUbI, OCHOBAHUS,
KHUCJIOThI, 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 JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoil cUCTEMBI
xumudeckux sneMeHToB J[. M. MenjgeneeBa, HWCIONb3ys MOHATHS «S-, pP-, -
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX AJIIEMEHTOB M UX COCAUHEHHI
10 TIepruoIaM | rpyimmnaM llepuoauueckon CUCTEMbI XUMUYECKUX d1eMeHTOB JI. 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 peakuuu, U3MEHEHUIO CTENEHEW OKUCJIEHUS DJIEMEHTOB, 00paTUMOCTU
peaKIMK, YYacTHIO KaTaau3aropa);

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(OpMHUPOBAHHOCTh YMEHUN TPOBOAMUTH PEAKUUHU, TMOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPAa3JUYHBIX HEOPraHWYECKUX BELIECTB, pPaclO3HABATh
OMBITHBIM NYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEIIECTB;

c(OpMUPOBAHHOCTh ~YMEHHI  pacKpblBaTh CYIIHOCTh  OKHCIUTEIbHO-
BOCCTAHOBUTENbHBIX PEAKIUNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOTIO OanaHca
ATUX PEAKIHUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATh 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peakiMu OT Pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuu 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
NOCYJIOl U J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaKKe MpaBuia OOpallleHus ¢
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKLHMSIMHU MO BBINOJTHEHHUIO J1aO0OpaTOPHBIX
XUMHUYECKHUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUUIAHUPOBATH W  BBIMONHATH XUMHYECKUI
HKCIIEPUMEHT (pa3joKEeHUE MEePOKCHIA BOAOPOAAa B MPUCYTCTBUM KaTalu3aTopa,
OMpeNeJIeHUE Cpellbl PacTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
UHIMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB Ha CKOPOCTh XUMUYECKON peakluu,
peakuu MOHHOTO OOMEHa, Ka4eCTBEHHbIE peakluuu Ha cylbdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHE 3KCHEPUMEHTAIBHBIX 3a1ad IO
TeMaMm «Metaiey U «HeMmeramibl») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0€30MacHOCTH MPU OOpaIlleHUH C BEIIECTBAMH U J1TA00paTOPHBIM 000pYy10BaHUEM,
IOpPEJCTaBIsATh PE3yJabTaThl XUMHUYECKOIO HSKCIEpUMEHTa B (QopMme 3amucu
YpaBHEHUH COOTBETCTBYIOLIUX pPEAKIU U (OpMYyIUPOBATH BBIBOJBI HAa OCHOBE
ATUX PE3YNbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBAa MAacCOBOMU
KOMMYHUKaIu, THTepHET 1 Apyrux);
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chOpMUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  IKOJOTHYECKHU
[eJIecO00pa3HOro TOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B HEISIX
COXpPAaHEHUSI CBOETO 3JI0POBbS M OKPYXKAKOWIEH IMPUPOAHON Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICHCTBUS HA KUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmpicn mokazarens [IJIK, mosicHaTh Ha mnpumepax crnocoObl YMEHBIIEHUS WU
IIPEAOTBPALLIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

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

JUIS CIETBIX M CHAa0OBUAAIIMX OOYYaIOIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYEeCKUX

bopmyiL.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTbl pecypes:
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XUMUM
[Ipenmer oprannueckoit xuMuu. Teopus
11 CTPOEHMS OPraHNYECKUX COETMHEHUN A. 3
M. bytneposa
Hroro no pazueny 3
Pa3nen 2. YraeBoaopoabt
2.1 [IpenenbHBIC YTIIEBOAOPOIBI — AJTKAHBI 2
59 HenpenenbHble yriieBogopOIbl: aJKEHBI, 6 1
aJIKaIUEHBbI, aJTKUHBI
2.3 ApoMaTnyecKkue yriieBoAaopoO bl 2
54 [IpupoaHble HCTOYHUKH YTIEBOJOPOIOB U 3 1
ux nepepadoTka
HWroro no pazneny 13
Pasznea 3. Kucaopoaconepskamnue opranndeckue coeJuHeHU st
3.1 Crnuptel. @enon 3
3.9 Anpaerunpl. KapOOHOBBIE KHCIIOTHI. 7 1
Crnoxubie 3¢upbl
3.3 VriaeBomsl 3 1
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HWroro no pazneny 13
Pasznen 4. A3oTconeprkanue oOpranHnyeckue coeTuHeHust

4.1 AMuHBI. AMMHOKUCIIOTHI. benku 3
Hroro no pazueny 3
Pa3nes 5. BbicOkOMOJIEKYJISIPHBIE COCAMHEHUS

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Kontpoabneie  IIpakTuueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcebl
Pa3znea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
11 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
anemeHToB /I. 1. Menneneesa
12 Crtpoenue BemniecTBa. MHOrooOpasue 4
' BEILIECTB
1.3 XUMHYECKHE PEeaKITuu 6 1 1
HWroro no pazneny 13
Pa3nes 2. Heoprannyeckasi Xumust
2.1 Meranbl
2.2 Hewmeranmst 1
53 CBsi3b HEOPTAHUYECKUX U OPTaHUYECKHIX 5
' BEIIECTB
Hroro no pazueny 17
Pa3znen 3. XumMusi v :Ku3Hb
3.1 XUMHS ¥ )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




,ﬂ,OKYMEHT noanncaH 3]'IeKTpOHHOﬁ noanucbio.



,ﬂ,OKyMEHT noanncaH BHEKTpOHHOﬁ noanucbio.

IHHOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uudgposbie
w/n Tema ypoka Beero Konrpoasnubie IIpakTunyeckue oGpazoBaTebHbIE
padoThI padoThI pecypes:
1 [IpenMeTt opraHuyecKkoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHHE
Teopust cTpoeHUs OPraHUuYECKUX
2 coenquHeHuil A. M. bytnepoBa, €€ 0CHOBHbIE 1
MOJIOXKEHUS
[IpencraBnenue o knaccupuKanum
3 opraHuueckux Bemects. Homenknarypa 1
(cucTeMaTudeckas) U TPUBHAIILHBIC HA3BAHUS
OpPraHMYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTUYECKHH sl
5 Mertan u 3TaH — OpocTeuIme 1
MPEJICTABUTENN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
7 OTUJIEH U IPONUJIEH — MPOCTEUIINE 1
MPEJICTAaBUTENN ATKEHOB
8 [Ipaktuueckas padota Ne 1. «I[lomyuenue 1 1
STUJICHA U U3yYEHUE er0 CBOMCTB»
Ankanuensl. byraauen-1,3 u
9 metunoyraguen-1,3. [lomyuenue 1

CUHTETUYECKOIO KayuyyKa U PE3UHBI
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AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTMYECKUN psi. ALETUIIEH —
IIPOCTEUIINN NTPEACTABUTENb AIIKUHOB

1 Brrunciienus no ypaBHEHUIO XUMUYECKOM
peaxiuu

12 ApeHbl: 6eH30J1 U TOJTYOJ. TOKCHYHOCTH
apeHoB

13 I'enernueckas cBsA3b yIiI€eBOAOPOJIOB,
NPUHAAISKAINX K Pa3IMYHBIM KIaccam
[TpupoaHbIe HCTOYHUKH YTIEBOIOPOIOB:

14 NPUPOIHBII ra3 v MOMyTHbIE HEPTSIHBIC Ta3bl,
HE(PTh U MPOIYKTHI €€ IepepadoTKu
[TpupoaHbIe HCTOYHUKH YTIEBOIOPOIOB:

15 MIPUPOIHBIN Ta3 U MOMYTHBIC He(TSIHBIC Ta3kl,
He(Th M MPOAYKTHI €€ TIepepadOTKH

16 KonTponpHas padbota mo pazaeny
«YTIIeBOIOPOABD

17 [IpenenbHble 0OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BonoponHas cBA3b

18 MHoOroaToMHbI€ CIIUPTHI: STUICHTITUKONIb U
[JIMLEPUH

19 @DeHoJI: CTPOCHUE MOJIEKYIIbI, (PU3NYECKHE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anbreruasl: GopManbIeTHA U alleTAIbICT U,
AnieToH

91 OaHOOCHOBHBIE NpefieNibHbIE KApOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHAsI

22 [IpaxkTuueckas padora Ne 2. «CBoiicTBa
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pacTBOpa YKCYCHOM KUCIOTBD)

CTeapI/IHOBaSI n OJICMHOBasA KHCJIOThI, KaK

23
IPEJCTaBUTEINN BBICIIMX KAPOOHOBBIX KHCIOT

24 MBpi1a Kak COJIA BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ASHCTBHUE

CrnoxHuble 3(hUpbl KaKk TPOU3BOTHBIC
25 KapOOHOBBIX KUCIIOT. ' HAPOIN3 CIOKHBIX

3¢upoB

Kupsl: runponus, npuMeHeHue,

26
Ouostornueckasi pojb )KHPOB

YrneBoabl: cocTaB, KiIacCHUpUKAIIHS.
27 Bakneiimme npeacTaBuTeNu: TIIFOK03a,
bpykTO3a, caxapo3a

28 Kpaxman u niemuiono3a Kak npupoIHbIe

MIOJIMMEPBI

KontponbHas padora 1mo pasaeny
29 «Kucnopoacoaep:xaiiue opraHuyecKue
COCTUHEHUS

30 AMWHBI: METWIAMWAH U aHWINH

AMUHOKHCIIOTBI KaKk aM(pOTEpHbIC
31 OpPTaHWYECKHUE COCTUHEHUS, NX
onosiornueckoe 3HaueHue. Ilermruanl

32 benku kak npupoiHbIe

BBICOKOMOJICKYJIAPHBIC COCANHCHU A

33 OCHOBHBIC TIOHATHS XUMHUH
BBICOKOMOIJICKYJIAPHBIX COG,I[I/IHGHI/Iﬁ

34 OcHOBHBIC METOJbI CHHTEC3a

BBICOKOMOJIEKYJISIPHBIX COCAMHEHUMN.
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[ImacTMaccsl, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

34
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11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposibHbIE
padoThI

IIpakTuyeckue
padoThI

DJIEKTPOHHbIE
uugpossie
oOpa3oBaTeJibHbIE

pecypcbl

XUMUYECKU 3TIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HTyparmus aToMOB

ITepuonnueckuii 3axoH u [leprognueckas
crucTemMa XMMHAYECKUX anemMeHToB /[I. U.
MeneneeBa, UX CBsI3b C COBPEMEHHOMN
TEOpHUEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYCCKUX 3JICMCHTOB U UX COGZ[I/IHGHI/Iﬁ 110
rpynmnam U nepuojam. 3HaueHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xumuueckux 3nemenToB /.M. Menaeneena B
pPa3BUTHHU HAYKH

CrpoeHue BeniecTBa. XMMUYECKas CBS3b, €€
BUAbBI; MCXaHU3MbI O6p3.30BaHI/I$I KOBAJICHTHOM
cBs3u. BopopoaHas cBsi3b

BasieHTHOCTB. DJIEKTPOOTPULIATENHHOCTb.
Crenenb okuciaeHus. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

[TonsThe o nucnepcHbIX cucteMax. cTuHHBIE
Y KOJUIOMJIHBIE pacTBOPBL. MaccoBas 1oJis
BEILIECTBA B PaCTBOPE
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Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COeIMHEHUN. [ eHeTnueckas
CBS3b HEOPraHUYECKUX BEILECTB, Pa3IUYHBIX
KJIaCCOB

Knaccudukanus XuMu4eckux peaxiiuii B
HEOPraHWYECKON U OPraHUYECKON XUMUHU.
3aKOH COXPaHEHUS MAaCChl BELIECTB; 3aKOH
COXpAHEHHUs U NIPEBpALICHUS SHEPTUU IIPU
XUMHYECKHUX PEAKIMIX

CkopocTtb peakiuu. OOpaTuMble peakLuy.
XUMHUYECKOE PABHOBECUE

10

[Tpaktrueckas padota Ne 1. «BnustHue
pa3IUYHbBIX (DAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIum»

11

DIIeKTpoMTHYECKas Aucconuanus. [louarue o
BOZIOpOHOM Toka3zarene (PH) pactBopa.
Peakniuu nonnoro oomena. ['maponus
OpPTraHWYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKHUCIUTENHLHO-BOCCTAHOBUTEILHBIE pCaKkmuu.
[TonsiTrie 006 3MEKTPONIK3€E PaCIIaBOB U
pacTBOPOB coJieit

13

KonTtponsHas pabora no pazneny
«Teopewmecm&e OCHOBBI XUMHHN»

14

Mertamibl, ux nosnoxxenue B [lepuoanyueckoit
CHCTEME XMMHYECKUX 3eMeHToB J[. 1.
MenieneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. OOmMe Gu3ndecKkue cBOKNCTBa
METAJIJIOB
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CnnaBbl METAIIOB. DJIEKTPOXUMHUYECKUH PSIIT

15 HaIPsHKEHUN METalIoB
XUMHUYECKUE CBOMCTBA BAXKHEHIIINX METAILJIOB

16 (HaTpWii, KK, KaJIbIHI, MAarHUM,
IIOMUHUIN) U UX COEAMHEHUH

17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COECTMHEHNN

18 XuMHUYEeCKHE CBOMCTBA IIMHKA, JKeJe3a U UX
COCIMHEHU I
[IpakTuueckas padota Ne 2. "Pemenue

19 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME
«Metamibi»"
Hewmeramibl, ux nonoxxenue B [leprnonnueckoi

20 CHCTEME XMMHUYECKHUX dnemMeHToB []. M.
MeHneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB
®usnyeckue CBONCTBa HEMETAILIOB.

21 AnoTponusi HeMETauIoB (Ha IpUMeEpe
KHCIJIOPO/JIa, cepbl, hocdopa u yriaeposia)

99 XHUMHUUYECKUE CBOMCTBA IAJIOTCHOB, CEPBl U UX
COCIMHEHU I

93 XUMHYECKHEe CBOMCTBA a30Ta, hocodpa u ux
COCIMHEHU I

24 XUMHUYECKUE CBOMCTBA yIJIepoia, KpEMHUS U
UX COEOUHEHUN

o5 [IpuMeHeHre Ba)KHEMIINX HEMETAIUIOB U UX
COCIMHEHU I

26 O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110

teme «HeMmeramisy. Berauciaenus mo
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YPaBHEHUSIM XUMUYECKUX PEAKLUN U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuueckas padora Ne 3. «Pemenue

27 AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME 1
"Hemeramnsr"»

28 KoHTponbHast pabota mo Temam «MeTaiisi» u 1
«HemeTamibsly

29 Heopranwnueckue u opraHnuecKrue KUCIOTHI. 1
Heopranwnueckue u opraHnuecKue OCHOBaHUS
AmMdoTepHbIe HEOPTaHUIECKUE U

30 OpraHWYecKue coequHeHus. [ eHeTnaeckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUUYECKUX
BEILIECTB
Ponp xuMmuu B 00ecIieueHUH KO0 HUSCKOI,

31 SHEPTreTHYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEIUITTHBI
[IpencraBnenus 00 0OMUX HAYYHBIX

32 MIPUHITUTIAX TIPOMBIIICHHOTO MTOTYyYeHUS 1
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MUpE BEIIECTB U MAaTEpHAIIOB

34 XuMHS ¥ 30POBbE YEIIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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