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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa MmO XUMUU Ha YPOBHE CpEOHEro 00mero oo0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepasbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa30BaTENbHONW MPOTPAaMMBbI  CpeAHEro 001iero o0pa3oBaHUS
(®OIT  COO), mnpencrabieHHbIXx B  dDeaepalbHOM  TOCYJIapCTBEHHOM
obpazoBarenpHoM cTraHgapre COO, ¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
®denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Oeneparuu Ha niepuo 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOmieil ctparernu oOy4eHusl, BOCIIUTAHUS U Pa3BUTUSL 00yUYalOIIUXCsl CPEICTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHUs, pe3ylbTaToOB OOyYeHUs U TpPeOOBAHMHA K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH KacalTcs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYphI
YEJIOBEeKa, a TaKXKe OKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBIO WM TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHHE
oOyyaroluxcs Ha YpOBHE CpPEIHEro o0IIero o0pa3oBaHus CPeACTBAMU Yy4€OHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro OIpPENESICHbl B
nporpaMmMe N0 XMMHUHU C Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWU TPUPOJbI U B MaTEpPUAIbHOW MU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enedl M NPUHILMIIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit denepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYI0 pOjb B
COBPEMEHHOW IUBWJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE Kak O €IUHCTBE
OpUPOJIbI U YelIOBeKa, KOTopoe (HOpMHUpYyeTCs B XMMHUHM Ha OCHOBE MOHUMAaHUS
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BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIErO0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJIEUCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs cTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHas XMMHS Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBS.

B coorBercTBHM C OOIIMMH LEIAMH M HPUHUUIIAMHA CPEIHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIOYEHUS B JKHW3Hb COLIMYMA, HPOJOJIKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHHsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B MporpamMme MO XMMHH HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAaHUM Ha  ONPEICNEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCTaBlICHU O cTpoeHuH BemecTB. CBeleHHs 00 H3yyaeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUH TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHS B mOpeamere «XUMHUS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PAKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
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NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKHUX IMO3ULINM,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHEe (QYHKIMM 3TOro 3akoHa — OT
00o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMCHCHHH, a TAKXKE O XUMHUYECKHX PEAKIHIX, UX CYITHOCTH U
3aKOHOMEPHOCTSIX TMpOTEeKaHusi jomnoyiHgercs B Kypcax 10 u 11 xmaccoB
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYPOJIOTHYECKUA U MPUKIAIHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHMUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHU HayKamH, PacKpblBalOT €€ POJib B IMO3HABATEIIBHOW M MPAKTUYECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSA B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIIMBAThL WH(OOPMAIUIO U
NPUMEHATh €€ A TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/1au. B 11e1oM cojepkanue yueOHOro
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCd MHPOBO33PEHYECKONW OCHOBBI IS MOHHUMAaHUS
bunocockux uAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPraHMYECKOro H
OpraHUYEeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTpPOEHHEM, TI03HABAEMOCTb TMPUPOJHBIX SIBICHUNA MyTEM OKCIEpPUMEHTa W
pelieHus MPOTHUBOPEUYUN MEXJIy HOBBIMH (akTaMd ¢ TEOPETUUYECKUMHU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PEUIEHUU 3KOJOTHMYECKUX NpoldiieMm, a
TaKxe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsl, CO3[JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemeHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMXxcsi MPUHATHIE TPOrPaMMON IO XUMHUU TOJXOJbI K OIPEACICHUIO
COJlEp)KaHUsI M TMOCTPOEHUs TNpeIMeTa MpeaycMaTpuBaloT (HOpMUPOBaHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEHICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku nHGOpMAITH, HEOOXOIUMBIX JIJIsi MPUOOPETEHNUS OMbITa PAKTUIECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mpakTuke mnpenomaBaHusi XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEACICHUN
COJIeP KATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO NpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAYKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NeSATETLHOCTH 4YE€JOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
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METOJMYECKOW TOYKHM 3PEHUS TAaKOM IOAXOX K OIPENEICHUIO LENeHd N3Y4CHUS
IIPEMETA SIBJISIETCS BIIOJIHE ONIPABIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH LEJISAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsttOTCA:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUH KAk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakuud, HEOOXOJUMBIX Uil HPUOOpETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJIel U 3a/1ady U3yYeHUs
IpeaIMeTa B IPOrpaMMe 10 XUMHH YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
MPAaKTUYECKOH KOMIIOHEHTE COJEp)KaHUs OOy4YEHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKUX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanTtanusi 00y4aromMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHATUIO TPAMOTHBIX
pEIIEeHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHue |y OOy4arOUIMXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINI), HMMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE [UIsl DPAa3jIU4HBIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUsl OMbITa JEATENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe I OLEHKH C MO3ULUI
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HKOJIOTHYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKHUX
MPOLIECCOB HAa OPTaHU3M UYEJIOBEKA U MIPUPOIHYIO CPELY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOIH30BAThH
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJIECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCMIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMoOHATBHOTO MPUPOIOTIOIB30BaAHUS, TTOTIOTHEHUS SHEPTETUIECKIX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS U3YUEHUsI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero oomiero odpazoBaHusi, cocrabisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).
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COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUS OpPraHUYECKUX
coequHennit A. M. bBytnepoBa, e€ ocHOBHBIE ToJI0keHUs. CTPYKTYypHBIE (POPMYIIBI
OpraHMYeCKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COCIUHEHUAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o Ki1accupuKaMKu opraHnyeckux BeniecTB. HoMmeHkmarypa
OpraHUYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHMS
BKHEUIIUX MPEACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HX IPEBpAIICHUI:
O3HaKOMJIEHHME C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
OMKMCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IpU HarpeBaHuu (TJ1aBJIeHUE, 0OYTJIMBaHUE U TOPEHUE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. Mertan u 3T1aH —
pOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMICTBA
(peakuu 3amMelieHus] U TOPEHUs), HAXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKHUI psil. DTUIEH U IPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMCTBa
(peakMu  TUAPUPOBAHMS, TAJIOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHECHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIINe
XMMHYECKHE CBOMCTBa (peakuus nojaumepusauuu). IlomyuyeHue CHHTETHUYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAJl. ALIETUIICH
— TpPOCTEHIINNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOCHHUE, (U3MYECKUE U
XUMUYECKHE CBOMCTBA (pEaKkUMH TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALNH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QU3NYECKHEe W XMMHYECKHE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJyYEHUE U MpPUMEHEeHue. Tonyon:
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cocmae, cmpoeHue, ¢uauueckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOyYeHue U npumereHue. TOKCUYHOCTD
apeHoB. ['eHeTMuYeckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, MNPUHAIICKAILKUMHA K
pPa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C o0OpaslamMu IlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJOreHONMPOU3BOHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB HJIA TPOYKTOB PEAKLIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢uznyeckue U XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMHU MeETaJllaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHUE), NpUMEHEHUEe. BogopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHOroaToMHble  CHOUPTBL. OTWIECHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyecknue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJlJlaMi, KaueCTBEHHasl peakiMsi Ha MHOroaTOMHbIe cnupThbl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHI:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (PEaKUUU OKHMCIEHHS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIJIOTBI: CTpOeHHE, (PU3HUeCKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBaA,
o0miue Uil Kjacca KUCIOT, peakiusl 3TepuuKalum), MoJIy4eHne U IpUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCIOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblla Kak COJIM BBICIIMX KaPOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.
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CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buosornueckas
POJIb KUPOB.

VYrneBoawl: cocTaB, Kiaccu(ukamus ~— yrieBoJoB  (MOHO-, JOH- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJICUCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ononornyeckas poiib. @otocunre3. pyKkTo3a KaK H30MEP IITHOKO3bI.

Kpaxman u memnono3a Kak npupojHbie nonuMepbl. CTpoeHue kpaxmalia U
neunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KayeCTBEHHAs! peakLus C HOJOM).

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CHHUPTOB, KAaUE€CTBEHHbIE PEAKLUUU OJHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
rugpokcugom meau(ll)), anpaerunoB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalla € HOIOM),
IIPOBEICHHE NMPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnble 3a1aun.

Bbruncnenuss 1mo ypaBHEHHIO XMMMUECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEaKIUU M0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcoaeprkaiue OpraHu4eckKue COeIMHEHHUS.

AMUHOKHUCIOTH Kak aM(poTepHble opranuyeckue coeanHenus. dusznueckue
U XMMHYECKHE CBOMCTBAa aMMHOKHCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHas,
BTOpUYHAs U TpEeTUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUJIPOJIN3, I€HATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHMsS BEIIECTB M HX MpEBpaIlCHUIl:
HaAOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHECHUSI

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMeEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3aLUU, CPEAHSST MOJICKYJIApHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
HOJIUMEPU3AIIHS U MTOJIMKOHCHCAIIHSL.
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OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpALICHUI:
O3HaKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanusanus MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kyacce OCYHIECTBIIIETCS YEpE3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHATHM, TaK W NOHSITUH, SBISAIOIIUXCS CUCTEMHBIMHU IS OTHEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, Kiaccu(uKauus, NepuoJuYHOCTb, HAaOIIO/IECHNUE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJICIIMPOBAHMUE.

@dusuka: Marepus, OJHEpPIrus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
HSHEPreTUYECKUN ypOBEHb, BEIIECTBO, TelI0, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorus: kierka, opranusM, Ouocepa, oOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILJIMBO,
peECypCHI.

TexHoyorus: NUIIEBbIE MPOAYKTHI, OCHOBBl PAlMOHAJIBHOIO IIUTaHMI,
MOIOILIME CPELCTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE Ipenaparsl, MaTepUaIIbl U3
VCKYCCTBEHHBIX U CHUHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeziesieHusl 3JIEKTPOHOB MO OpOUTAIAM B aTromax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NepuognYEcKoro 3akoHa u llepmoanyeckoil CucTemsl
xumudeckux sneMmeHToB . M. MeHaeneeBa ¢ COBpEMEHHOM TEOPUEUW CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIO)KHBIX BEIIECTB IO TPYINaM M MepUoaM.
3HaYeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.
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CrpoeHne BemiecTBa. XUMHYECKass CBA3b. BHIBI XUMHUYECKOW CBSI3U
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTauindyeckas). MexaHu3Mbl
oOpa3oBaHHsS KOBAJICGHTHONM XWMHYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akuentopHslii). BomopogHas cBsA3b. BaneHTHOCTb. DJIEKTPOOTPHULATENBHOCTb.
Crenenb okuciieHus. OHbI: KATHOHBI 1 AaHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIDHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. THIbI KPUCTAINIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne O aucnepcHBIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COECIMHEHUM. Howmenknatypa
HEOPraHUYECKUX BEIIECTB. | €HETHYECKass CBA3b HEOPraHUYECKUX BELIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIaCCaM.

Xumuueckas — peakuud. Kiaccupukanuss — XMMHYECKMX — peakluil B
HEOPTraHWYECKOM M OPraHWYeCKOM XMMHH. 3aKOH COXPAaHEHMsI MacChbl BELIECTB,
3aKOH COXPAaHEHMSA U IIPEBPALLEHUs SHEPTUU [IPU XUMAYECKUX PEAKLIUAX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XUMHYECKOEe paBHOBecue. DaKTOpbl, BIUAIOIIME HAa COCTOSHHUE
xuMH4deckoro paBHoBecus. [Ipunnun Jle [Hlatense.

OnexTponutryeckas auccouuanus. CuibHble U ciadble 31ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHMCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUN.

OKCIIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BEUIECTB M MX MPEBPALLICHUI:
neMoHcTpanus Tabiui «Ileproguyeckas cucrema XxuMuaeckux siaeMentos 1. U.
MenneneeBay, M3ydeHHE MoOJeNed KPUCTAIUIMUECKUX PELIETOK, HaOIIoeHHE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B MPUCYTCTBUU KaTajau3aToOpa, OMPENEICHUE CPEABI PACTBOPOB BEIIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKUMH HOHHOrO OoOMeHa),
pOBEJCHUE MPAKTUUECKON paboThl «BiusHue pa3nuyHbix (PakTOPOB Ha CKOPOCTh
XAMHUYECKON pEaKIUm».

Pacuérnblie 3anaun.

Pacuérel 1o ypaBHEHMSM XUMHYECKMX pEaKUud, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM ITOHATHS «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
@u3nyeckne CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETALIOB (HAa IpUMEpE
KHUCIIOpOJa, cepsbl, pochopa u yriepomaa).
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XUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAIOB (raJIOT€HOB, CEpbl, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HX  COCAMHEHUH  (OKCHJIOB,
KHCJIOPOICOICPKAIINX KHCIIOT, BOJOPOIHBIX COCTUHEHUH ).

[IprMeHeHNE Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHUM.

Meramnel. Ilonoxenne meramnoB B [leproanueckoil cucremMe XUMHUYECKUX
anemenToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. OOmme gusnueckue cBoricTBa MeTauioB. CriaBbl METaIOB.
DNEeKTPOXUMHUYECKHI psAJl HAPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, Kaliuil, KaJbIUH,
MarHuy, allOMUHUH, [IUHK, XPOM, JKeJI€30, ME/Ib) U UX COCIMHEHUM.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHre MeTalioB B OBITY U
TEXHHUKE.

OKCIIEpUMEHTAIBHBIE METOJBl M3YyYEHHUS BELIECTB M HMX IPEBPALICHUN:
U3y4YeHUE KOJUIEKIMH «MeTaubl M CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
HKCIEPUMEHTAIbHBIX 3aJ]a4, HAOJIIOJICHUE U ONMCAHUE JEMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOAEMCTBHE T'MJIPOKCHIa AIIOMHHUS C PacTBOpPaMHU
KHCJIOT U IIEJI0Ye, KaYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJLIOB).

Pacuérnblie 3anaun.

PacuéTtel maccel BemiecTBa WM O0OBbEMA ra3oB IO M3BECTHOMY KOJIWYECTBY
BEIIECTBa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
pacuérbl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIMH, €CIIA OJJHO
U3 BELIECTB UMEET IPUMECH.

XuMus ¥ ’KU3Hb

Ponp xuMum B oOecrieYeHUHM 3KOJOTHYECKOM, SHEPreTHYECKOW U IHIIECBOM
0€30MacHOCTH, PAa3BUTUM MeIUUUHBL. [loHATHE O Hay4YHBIX METOAAaX MO3HAHMS
BEILIECTB U XMMUYECKUX PEAKLUH.

[IpeacraBnennss 00 OOMMX HAyYHBIX [PUHLHUIAX MOPOMBIILIEHHOTO
MTOJTYYEHHUSI BXKHEUIIINX BEIIECTB.

UYenoBek B MHpE BELIECTB W MATEPUAIIOB: BAKHEUIIME CTPOUTEIIBHBIE
MaTepuabl, KOHCTPYKUHMOHHBIE MATEPHUANIBI, KpAaCKH, CTEKJIO, KEepaMHMKa,
MaTepuaibl sl JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MUHEPAIbHbBIC
yaoOpeHus.

XuMus M 3I0pPOBbE YEIIOBEKA: NpaBUJIa KCIOJIB30BAHMS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOrO MCIIOJIb30BAHMS MPENapaToB OBITOBOM XUMUU
B MIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHble CBA3H.

Peanuzanuss  MeXNpeOMETHBIX  CBsI3ed TOpU  HM3y4yeHUH OOmed u
HEOpraHW4ecKol XUMHuM B 11 Kiacce oCylIECTBISETCS YEpe3 UCIOIb30BAHUE KaK
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OoOIMX EeCTECTBEHHO-HAYYHBIX TOHATHUH, TaK W TOHATHH, SBJISIOMIAXCS
CHUCTEMHBIMH JIJIS OT/ICIBHBIX MIPEAMETOB €CTECTBCHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TOHSTHS: HAy4YHBIN (DakT, rumoTes3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPCHHE, SBJIICHHE.

dwusnka: MaTepHsl, SHEPTHs, Macca, aToM, JICKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOII, PAJIMOAKTHBHOCTH, MOJICKYJIa, SHEPTCTHUCCKUI YPOBEHb, BEIIECCTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHHUSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Owmocdepa, Makpo- u
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEepaibl, TOPHBIC MTOPOJIbI, MOJIE3HBIE UCKOIIaeMble, TOIUIURBO,
pPECYpPCHI.

TexHOomOTHS: XUMHYECKasi MPOMBIINIJICHHOCTh, METAJLUTYPTHs, MPOU3BOJCTBO
CTPOMUTEIIPHBIX MAaTEpPUAJIOB, CEIbCKOXO3SIHCTBEHHOE IIPOU3BOJICTBO, ITHIIEBAs
MIPOMBIIIJICHHOCTh,  (hapMarieBTUUECKass  IPOMBINIICHHOCTb,  ITPOM3BOJICTBO
KOCMETHYECKHX TMpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJIEKTPOHHAS MMPOMBINIICHHOCTh, HAHOTEXHOJIOTHH.



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«Xumusi_0a30Bbl1ii ypoBenb_ 10-11 k1accbn»

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI I1O
XUMHUNU HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHMsl SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESTEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PpE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CIEIYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUUCKOW TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKHU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU EIOCTHOU
CUCTEME XUMHUECKOTro 00pa3oBaHMs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HEHHBIE TIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
CANHCTBE Y4YEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaealaMUd POCCUHCKOTO TPaKJAHCKOro OOIECTBAa, MPUHATHIMU B OOILECTBE
HOpMaMM U TpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OMNbITA MO3HABATEILHOM M TPAKTUYECKON JAESTeNIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;
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MPEACTABICHUS. O COLMAIBHBIX HOPMax M NpaBUJIaX MEKINYHOCTHBIX
OTHOILICHHI B KOJUUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1ay, BHITOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh WM TMPUHHUMATh MOTHBBI, HaMEpPEHUS, JIOTHUKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPUECTBAa B 00JIACTU TEOPUU MU MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAyKH €CTh PE3YIbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpEeCca M MO3HABATEJIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOIIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUN 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEH 3J0pOoBOTO U Oe3omacHoro olpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COOMIO/IeHUsT TIpaBWi 0O€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl [EHHOCTH TPaBWI WHAUBUIAYAIBHOTO U  KOJUJIEKTUBHOTO
0e30MacHOro0 MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYCK (YIOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIEI0BATEIbCKOM
NEeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;
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YCTAaHOBKM Ha AaKTUBHOE YYaCTHE B PEUICHUH NPAKTHYECKUX 3a1ad
COLIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Y4YEHUIO Mpodeccuil pa3iuyHOro pojia, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONH TpacKTOPHUH
oOpa3oBaHus, Oyayuied MNpopeccuu W peanu3aluud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MJIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOUIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH 3KOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpPY)KaroIIeM MHUpE KaK O €IMHCTBE MPHUPOJbI M YeIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpHI, PEIICHUHU TI00aTbHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00ECIICUCHUHU YCIOBUMN
YCHENIHOTO TPpyJda W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;
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€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: TOHHUMAHHS CYIIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOIb30BaTh
MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOSINUX B HEM M3MEHECHHM, YMEHUS JIeJlaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAy4dHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHWS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

MHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU NMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANIPEJMETHBIE PE3YJIBTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS]  OOydYaIOIIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTpaXKarouue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHEUUPUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
poIece, CUCTeMa, HayIHBIM (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieoOBaHNe, HAOIOIeHNEe, N3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKHE 3HAHUS M YHHUBEPCAIbHBIC y4YeOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU yueOHbIMH NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30BbIe JJOrMYecKUe eiiCTBHUSA:

CaMOCTOSITeIbHO  (OpMyNHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«Xumusi_0a30Bbl1ii ypoBenb_ 10-11 k1accbn»

ONpENENATh LENNU JACATEIbHOCTH, 33JaBas IMAapaMeTpbl M KPUTEPUU HX
JOCTUKEHHUSI, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTHU C ITOCTABICHHBIMU LEJSIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEPHbIEC MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIAEIBHBIX (PaKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAaHUA M KpUTEpUU [UIS KIacCU(UKAMK BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJIEIIbHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOU
peakiuu — MpU PEIICHUU Y4eOHBIX TMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJIETh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuui;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEIbHO C(OpPMYyIHMpPOBAaHHBIE BOIPOCH B KadeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3MPOBATh €ro pe3ynbrar, (HhopmMyIupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO TJOCTOBEPHOCTH PE3YJITATOB UCCIIEOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOALIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBISATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajlady, MPUMEHEHUIO Pa3IudyHbIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ unpopmaumei:

OPUEHTUPOBAThCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpPAaTypa XUMHUYECKOTO COJACpIKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(OPMAIMIO PA3IMYHBIX BHJIOB U (HOpM
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Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTb;

dbopMyIupoOBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
orbope wuHPOpMalMK, HEOOXOAMMOW [UIsI BBIMOJHEHHS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHbIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3udeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOIHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAllMell Pe3yNbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJTHEHUU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHHBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompezensas e€ Iend W 3aJadd, KOHTPOJIMPOBAaTh U TO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCIENIO0BATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CcMOCO0 MX pemeHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISTH CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHajn3a
Y CAaMOOIICHKH.
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ITPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

[IpenMeTHble pe3ylbTaTbl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAXKAOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, pOJIM XUMHUHA B TIO3HAHUU SIBICHHM
npupoasl, B  (QOPMUPOBAHUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIHMOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS TPAKTUYECKUX 3a1ad
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3[0OPOBBIO M MPHUPOTHON
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITIOJIATAKOIIME TOHATHA (XMMHUYECKMM DJJIEMEHT, aTOM, 3JIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BEpHyTass U COKpalll€HHAs), MOJIb, MOJSpHAas
Macca, MOJIIPHBIM O00BEM, YIIEpOJHBbIM CKeneT, (yHKIHOHAIbHAs TIpymia,
paaukain, U30MepHrs, U30MEpbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ M Aa30TCOJAEpXKAIIME COEAMHEHUS, MOHOMED, IOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBbIE COCIUHEHNUS); TEOPUU U 3aKOHBI (TEOPUsI CTPOEHUS
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH U
0e30MacHOM HCIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOMN AESTEIbHOCTH YEIOBEKA,;

c(OpMHPOBAHHOCTh YMEHUW BBISIBISATh XApPAaKTEPHbIE MPU3HAKU TOHSTHIA,
YCTaHaBJIMBATh UX B3aMMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MPHU
ONMCAHUM COCTaBa, CTPOCHHUS U MTPEBPALICHUI OPTraHUYECKUX COEIMHEHMIA;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAaIIEHHON)
dopMysl OpraHMYECKHX BEIIECTB U ypPAaBHEHUN XMMHUYECKUX peakUui,
W3rOTaBIMBATh MOJEIHM MOJIEKYJ OpPraHMYECKUX BELIECTB ISl WJUTFOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUM YCTaHABIMBATh MPUHAJIEKHOCTh HU3YyYEHHBIX
OpraHMYeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynmne coelnHEeHuN (yTIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKallne
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAUMHEHMS), [aBaTb WM Ha3BaHUA 110
cuctematudyeckoil Homenkiatype (IUPAC), a Takkxe NpUBOAUTH TPUBHAIBHbBIE
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Ha3BaHUSl OT/EJIbHBIX OPraHUYEeCKUX BEHIECTB (ITUJICH, MPONUJIECH, AalleTHJICH,
ATWICHIJIMKOJb, TNHIEpUH, (eHos, (GopMalbIerul], aleTaabIerul, MypaBbUHas
KHUCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsST KUCJI0TA, TIII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHUH);

c(hOPMHPOBAHHOCTh, YMEHHS OINPEACIATh BHJABl XHUMHYECKON CBS3M B
OpPraHUYECKUX COCAUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUSI MPUMEHATH T[OJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. BytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHSI MACCHI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENECH pPa3IHMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIeH,
Oyranuen-1,3, metunOyraauen-1,3, OeH30J, METAHOJ, ATAHOJ, ATHJICHIJIUKOJIb,
TIUIEpUH, (EHON, aleTalbJACeTul, MypaBbUHAasi U YKCYyCHasi KHUCJIOTHI, TJIIOKO3a,
Kpaxmas, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O00bEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUs, UCIOIb3YEMbIX B XUMHUH MPU W3YYEHHUH BEUIECTB U
XUMUYECKUX SIBJICHUM (HaOJI0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIs TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOII0ATh MTPaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IOl U JIabOpaTOPHBIM O0OpYJAOBaHUEM, a TaKXe IMpaBWiia OOpalIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpPMHPOBAHHOCTh YMEHHWI TUIAHUPOBATh U BBHIMOJHATH XUMUYECKUM
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, NOJTyUEHUE
ATUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUYE€CTBEHHbIC pEaKIUU OPraHUYECKHUX
BEII[ECTB, JCHATYypalusi OCJKOB MPU HArpEeBaHUU, I[BETHHIE PEAKIMN OEJIKOB) B
COOTBETCTBUHM C TpaBWIAMU TEXHUKA OE€30MaCHOCTH TIpU OOpaIlleHuu C
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BEIIECTBAMH U JIA0OpAaTOPHBIM O00OpPYAOBAaHWEM, TPEACTABIATh pPE3yIbTaThl
XAMHUYECKOTO DKCIIEPHUMEHTa B (OpMe 3alliCH ypaBHEHUH COOTBETCTBYIOIIUX
peaxiuii 1 GOpMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB,;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, IuTepHeT u apyrux);

cOPMUPOBAHHOCTh ~ YMEHHW  COONIONATh  MpaBWiIa  IKOJIOTUYCCKHU
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXpPaHEHHUSI CBOETO 3J0POBbsl M OKPY’KAIOILIEH MPUPOTHONW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokasatenst I1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIIICHUST W TPEAOTBPAICHUS WX BPEIHOTO BO3JCHUCTBUS Ha OpraHU3M
YeII0BEeKa;

Ui 00y4arouIuxcs ¢ OrpPaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX ITO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX W CJIA0OBHIAIIMX OOYy4aloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XMMUYECKUX

bopmy.
11 KJIACC

[IpenMeTHBIe pe3ylabTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XAMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHPA, POJM XUMHU B TO3HAHUU SIBICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIs pEIISHUs] PAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKUX  3HAaHWM, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, pP-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HOH, MOJICKYJa, MOJb, MOJSPHBIH OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCJICHHS, XUMUYECKasl CBS3b
(KoBaJIeHTHas, MOHHAs, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTATUITMUECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTHUYECKAS JTUCCOLIMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XHMHYECKOM peakiuM, XUMHYECKOE€ PaBHOBECHE); TEOPUM M 3aKOHBI (TEopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
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3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBPAIICHUS dHEPTUn
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHWYECKHUX SBJICHUH, (PAKTOJIOTHYECKHUE CBEICHUS O CBOWCTBAX,
COCTaBe, MOJYYEeHUN U O€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOM €SI TEILHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBIATH XapaKTEpHbIC MPU3HAKU TOHITHH,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IMOHSITHUSA MPH
ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIOIb30BATh XUMHUYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckytro HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTJEIBHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHblii Tra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OIPEACNATh BAJICHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX JIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHYECKOU
CBsI3U (KOBaJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJOPOJIHAS]) B COCTMHECHUSX, THUII
KPUCTAUTMYECKON pEelIETKH KOHKPETHOTO BeIllecTBa (aTOMHAas, MOJEKYJIspHasi,
WOHHAs, METAJJINYECKas), XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPTAaHHUUYECKUX
COCIUHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPTaHUYECKUX BEIIECTB MO HX COCTaBY K OMNpPEAeIEHHOMY Kiaccy/TpyIre
COCIMHEHUHN (MPOCThIE BEIIECTBA — METAJJII U HEMETAJUIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI MEpUOANIEcKoro 3akoHa [l.
N. MenneneeBa u 1eMOHCTPUPOBATH €T0 CUCTEMATHU3UPYIOIIYI0, O0BSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucCTEMbI
xumuueckux snaemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSICHSITh
3aKOHOMEPHOCTHA M3MEHEHUSI CBOWCTB XMMHUYECKHUX JIEMEHTOB U UX COCIUHEHUM
110 nepuojaaM u rpymnnaM Ilepuonuueckoi cucteMbl XMUMHAYECKUX diieMeHToB 1. U.
Menpaeneena;

chOPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKHME CBOWCTBA HEOPraHUYECKUX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKON CBS3M MEXKIY HEOPraHMYECKUMHU
BEIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;
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c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUHU II0
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
3¢ deKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHS 3JIEMEHTOB, 00paTHMOCTH
pEeaklnH, yYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUHA COCTABJIATh YPaBHEHUS PEAKIUNA pPa3TMIHBIX
THUIIOB, TOJHBIE U COKpPAIIEHHBIC YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCJIOBUSL, TPU KOTOPBIX ATU PEAKLIMU UAYT 10 KOHIA;

cOPMHPOBAHHOCTh yYMEHUW TPOBOJIUTH PEAKIHMH, TOITBEPIKIAOIIIC
KAUeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PAacCTBOPAaX HEOPTaHUYECKUX
BEILIECTB;

chOpPMHPOBAHHOCT, YMEHHMM  PaCKphIBaTh  CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ATUX PEaKIHi;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiuu OT pa3NUuYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PABHOBECHUS
B 3aBUCUMOCTH OT BHelTHero Bo3aeictaus (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh XHUMHUYECKUE IPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
TakXke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOIMX HAYYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUS C UCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XMMHYECKUX PEAKIUSIX, MAacChl BEIIECTBA WM 00BhEMA Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEI[ECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS YHEPTHUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTPaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBHIMIOJHATH XUMHUYECKUM
HKCIIEPUMEHT (pa3jioKeHue MEepPOKCUIa BOAOPOJIa B MPUCYTCTBUU KaTallh3aTopa,
ONpENENECHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HA CKOPOCTh XMMHUYECKON PEAKIUH,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE peaKIMu Ha cyib(dar-, kapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAJbHBIX 3aJad IO
temam «Metaiub»y U «HeMmeTtaiib») B COOTBETCTBUM C MPaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOpAIIEHNUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
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NpPEACTAaBIATh PEe3yJbTaThl XMMHUYECKOIO JKCIepUMeHTa B ¢opMme 3amucu
yYpaBHEHHI COOTBETCTBYIOIIMX peakuuil U (GopMyIupoBaTh BHIBOJBI Ha OCHOBE
ITHX PE3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIu, THTepHeT u 1pyrux);

cOPMHPOBAHHOCTh ~ YMEHHUH  cOONIONATh  NpaBUia  SKOJIOTMYECKH
[EJIeCO00Pa3HOT0 TOBEACHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIAaCHOCTh BO3/ICUCTBUS Ha JKMBbIE OPraHU3MbI ONPEACTIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens IIJIK, mosicHITh Ha mpumepax CHocoObl YMEHBIIEHUS U
IPEeIOTBPALICHHS UX BPEIHOTO BO3/AECUCTBUS HA OPTaHU3M UYEJIOBEKa,

Ui 00y4aronIuXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATH 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJaX TO3HAHUSA BEUIECTB U
XUMUYECKHX SIBICHUI;

JUI  CIIETIBIX M CJIA0OBUIAIIMX OOYyYaloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NPOrpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
[Ipenmet oprannyeckoit xumuu. Teopus
11 CTPOEHHSI OPraHNYECKUX COEIMHEHUN A. 3
M. bytieposa
Hroro no paszneny 3
Paznes 2. Yriesogopoasbl
2.1 [IpenenbHble yraeBoAOPOAbI — aJKAHbI 2
59 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 1
aJIKa/INEHbI, aJTKUHBI
2.3 ApoMaTn4ecKkue yrieBoaoposl 2
24 [IpupoaHbIE HCTOYHUKH YTIEBOJIOPOAOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. ®enon 3
39 Anbnerunsl. KapOoHOBBIE KUCIIOTBI. 7 1
Crnoxubie 3¢upsl
3.3 VYrneBoasl 3 1
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Hroro no pazneny 13

Pa3nen 4. A3oTcoaepikaime opraHudeckue coeMHeHus1

4.1 AMUHBI. AMUHOKHCIOTHL. benku 3

Hroro mo pazneny 3

Pa3znea S. BeicokoMoieKyJIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Boiokna 2

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 2
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11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne ni/m P Kourpoububie IIpakTuyeckue (1uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonuyeckuii 3aKoH
1.1 u [lepuonanueckas cuCTeMa XUMUYSCKUX 3
anemenToB . 1. Menaeneera
12 Crtpoenue BeniectBa. MHOroo6pasue 4
' BEILIECTB
1.3 XUMUYECKHe peakluu 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heoprannueckasi Xumust
2.1 ‘ Meranbl
2.2 Hemeramibt 1
53 CBs13b HEOPraHUYECKUX U OPTAHMUECKUX 5
' BEIIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosnuyectBo yacos DJIEeKTPOHHbIE
Ne aTa ugposbie
n/n Tema ypoxa Bcero Koutpoapupie  IMpaxruyeckue fll3y'{em/m :)Iﬁlt)bal;OBaTeﬂbele
padoThI padoThI pecypesI
1 [Ipeamer opranM4ecKo XUMHH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHs OpraHM4YECKUX
2 coenunennii A. M. byrieposa, eé 1
OCHOBHBIE 10JIOKEHHUS
IIpencraBnenue o knaccuukanuu
3 opraHuueckux semects. Homenkinatypa 1
(cucremaTuyeckas) U TpUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTMUYECKUHN PSIJL
5 MeraH n 3TaH — npocTenmue 1
MIPEICTaBUTENH aJTKaHOB
6 AJIKEeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUiEH U IPONWIEH — IpocTeine 1
IIPEICTAaBUTENN aJTKEHOB
3 [IpakTuueckas padora Ne 1. «Ilonyyenue 1 1
ATHJIEHA U U3yYEHHE €r0 CBOMCTBY
9 Anxanuensl. byraguen-1,3 u 1

Metunoyranuen-1,3. [lonyuenue
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CUHTCTHUYCCKOI'O KaydyyKa U pE€3UHbL

AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHYECKHH psAll. ATIETHIICH —
MPOCTEUILINN MPEICTABUTEIb ATIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 Apenbl: 6eH301 U TOIyod. TOKCHYHOCTh
apeHoB

13 I'enernyeckas CBS3b YII€BOIOPOAOB,
MIPUHAJICKANINX K Pa3IMYHbIM KJ1accaM
[IpupoiHbIE UICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIE
ras3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOOB:

15 MIPUPOHBIN ra3 U NOMYTHbIE HEPTSIHBIE
ras3pl, He()Th U MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJ. BosopoaHas cBs3b

18 MHoOroaTroMHsbl€ CIUPTHI: TUIEHIIIUKOIb U
TIIMLEPUH

19 ®deHoII: CTpOEHUE MOJIEKYIIBI, (PU3NYECKHE
U XMMHUYECKNE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AneTod

21 OAHOOCHOBHEIE MpeAeTbHbIC KAPOOHOBBIC
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KHCJIIOTBI: MypaBbUHAA U YKCYCHas

22

[Tpaktuyeckas padora Ne 2. «CBoicTBa
pacTBOpa YKCYCHOH KUCIIOTBI»

23

24

25

CTeapI/IHOBaH 1 OJICMHOBasA KHCJIOThI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
KHCIIOT

MpbLia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee ICHCTBHE

CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX
a¢upoB

26

27

28

XKupsl: rupoan3, NpUMEHEHHE,
Ouo0rMYecKas poJib KHUpPOB
VYraeBojpsl: cOCTaB, KilaccuuKanus.
Baxxueriume npencTaBuTeNnu: rioK03a,
¢bpykTo3a, caxaposa

KanMaJ'I " OCJIJIK0JIO3a KaK ITPUPOJHBIC
MMOJIMMEPBI

29

KontponbHas paboTta mo pazaery
«Kucnopoacoaepxamune opraHn4ecKue
coeauHeHus»/ Beepoccuiickas
poBepouHas paboTa

30

OO6m1ast XxapaKTepruCTHUKa a30TCOIEPIKAIINX
OpTraHUYECKUX COCTUHECHUM /
Bcepoccuiickas mpoBepouHas pabota

31

AMMHBI: METUJIAMUH U aHUJINH

32

AMUHOKHCTIOTHI KaK aM(pOTepHBIC
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OpPraHUYECKUE COCTUHEHMS, HX
Ouosiornyeckoe 3HaueHue. Ilentuapl.
benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS

33 OCHOBHBIE TTOHSATHSA XUMHHI 1
BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/Iﬁ

OCHOBHBIE METOBI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUH. 1

HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 34 2 2
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3YYeHUs

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKHUH IJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(HUTypamus aTOMOB

[lepuonnueckuii 3akoH u Ilepuoguueckas
cucTeMa XMMHUYECKUX ieMeHToB /l. 1.
MenieneeBa, X CBs3b C COBPEMEHHOM
TEOPHUEHN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKHUX DJIEMEHTOB U UX COSMHEHUH 110
rpynnam u nepuogam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xumMudeckux ayemenToB .. Menaeneena B
Pa3BUTHUU HAYKH

CrpoeHue BemecTBa. XUMU4ECKast CBsI3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHus
KOBAJIEHTHOM CBsI3U. BogoponHas cBs3b

BanentHOCTS. 3JICKTpOOTpI/II_IaTCJIBHOCTL.
CrelneHb OKUCIICHUS. BemectBa
MOJICKYJISIPHOT'O U HEMOJICKYJISIPHOT'O
CTPOCHUA

Ilonstue o AUCTICPCHBIX CUCTCMAX.

HctruHHbBIE U KOJUTOUAHBIE PACTBOPHI.
MaccoBas 10J14 BelllecTBa B pacTBOpe
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Krnaccudukanusa u HoMeHKIIaTypa
HEOpPraHUYECKUX coequHeHui. ['eneTnyeckas
CBS3b HEOPTraHWYECKUX BEUIECTB, PA3TMUHBIX
KJIACCOB

Kiaccudukanus XuMuaeckux peakiui B
HEOPraHWYeCKOW M OpraHu4YeCKON XUMHUH.
3aKOH COXpaHEHHUsI MaCChl BEILIECTB; 3aKOH
COXpaHEHUS U MIPEBPAIICHUS YHEPTUU TIPU
XUMHUYECKUX PEaKIIUIX

Ckopoctb peakiuu. OOpaTuMbIe peaKkIuu.
XUMUYECKOE paBHOBECHE

10

[IpaxTuueckas padorta Ne 1. «BnusiHue
pa3nu4HbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON pPEaKIIUN»

11

DnexTpoiauTHdecKas auccoruanus. [lonsrue
0 BoJIOpoHOM Tokazarene (PH) pactBopa.
Peaxiuu nonHoro oomena. I'maponus
OpPraHMYECKUX W HEOPTaHMYECKHUX BEIIECTB

12

13

14

OKHCIUTENTEHO-BOCCTAHOBUTETHHBIC
peaknuu. [ToHsATHE 00 3MIEKTpOTU3E
pacIuIaBoB U pacTBOPOB COJICH

Konrtponsnas padora Nel no pa3geny
«TeopeTnueckre OCHOBBI XUMHUM»

Meraibl, ux nonoxxenue B [lepuoamueckoit
CHCTeMEe XUMHUYECKHX dmeMeHToB /1. 1.
MeHeneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOmMe Gu3ndecKkue cCBOWCTBa
METaJIOB




15

16
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CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUH PSiJT
HaMpPsHKEHUH METallIOB

XUMHUYECKHE CBOMCTBA BAXKHEHIITNX

METaJUIOB (HAaTpUH, KaJui, KaJablluii, MarHui,
ATFOMUHHN) U UX COCTUHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTMHEHUN

18

19

XUMHUUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COE€IUHEHUN

[IpakTuueckas pabora Ne 2. "Pemienue

AKCIICPUMEHTAIIbHBIX 33724 110 TEME
«MeTamas»"

20

HeMeTaJ'IJ'II)I, HUX ITIOJIOKCHUEC B
[Tepuonuueckoit cucteMe XUMUYECKUX
anemenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

@u3NYECKUE CBOKMCTBA HEMETAIIOB.
AnoTponusi HEMETAUIOB (Ha IpUMepe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

22

23

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COETUHEHUN

XuMHuueckue CBOMCTBa a3oTa, Gpochopa u ux
COeTUHEHUN

24

XHWMHYECKHUE CBOMCTBA yIiIepoa, KpEMHUS U
HUX COeIUHEHNN

25

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COCTUHEHUN
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O060011eHre ¥ cucTeEMaTU3alus 3HaHUH 110
26 TeMe «Hemeramiely. Berauciaenus mo 1

YPAaBHEHUSAM XUMHUYECKUX PEaKLUN U
TEPMOXUMHUYECKHUE PACYETHI

[IpakTrueckas padota Ne 3. «Pemenue
27 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1 1
"HemeTtamaber"»

KonTponbnas padora Ne2 nmo Temam

28 1 1
«Mertannel» u «HemeTamnsl»

29 Heoprannueckue n opraHu4ecKue KUCIOTHI. 1
Heoprannueckue n opraHn4eckrue OCHOBaHUS
AMdoTepHbIC HEOPTaHUYECKUE U

30 OpraHvyYecKue coenuHenus. [ 'enernueckas 1

CBSI3b HEOPTAHWYECKUX U OPTAaHUUYECKUX
BEILIECTB

Ponp xumun B o6ecrieueHuN 3KOJTOTUIECKOM,
31 SHEPreTHYECKOHN U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTUU MEIMIIMHBI

IIpencraBnenus o0 0OIMUX HAYYHBIX
32 IIPUHIMIIAX POMBILIUIEHHOTO MOITY4YEHHUS 1
BaXHEUIIINX BEILECTB

33 YesoBek B MUpE BEIIECTB U MAaTEPHAIIOB

34 X¥MHSA U 3I0pPOBBE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 34 2 3
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmasl CpeaHeEro oﬁmero 06pa30BaHHﬂ

1

11

1.2

1.3

TeOpCTI/I‘IeCKI/Ie OCHOBBI OpFaHH‘IeCKOﬁ XUMHUHU

ChopMHUpPOBAaHHOCTh MPEJACTABICHUNH O XHUMHYECKOW COCTaBJISIOMICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMHUH B TO3HAHUU
SBJICHUWA TIPUPONBI, B (OPMHPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHOM TI'PAMOTHOCTH, HEOOXOIMMOW JUIS
pelleHrs TPAKTHUYECKUX 3aJad M OSKOJIOTMYECKd OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 310POBbIO U HpHpOI[HOﬁ cpeac

Bnagenune cucremMoii XMMHUYECKMX 3HAaHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIararome MIOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHCIICHUS, XMMHYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIpPHBIA OO0BEM, YIIEpOAHBINA CKETeT,
GyHKIMOHATBHAS ~ Tpynma,  pagudkal,  U30Mepus,  HM30MEpHI,
FOMOJIOTMYECKUH psJl, TOMOJIOTH, YIJIEBOJOPOJbI, KHCIOPOA- U
a30TCOJEpKAIINE COCAUHEHMsI, OMOJIOrMYECKH AaKTHBHBIE BEILECTBA
(yrmeBompl, KMpBI, OEIKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHS); TEOpUHM U 3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHusi opranmueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH, (AKTOJIOTUUYECKUE
CBEICHMS O CBOWMCTBAaX, COCTaBe, TMOJYYCHHH U O€30MacHOM
WCIMONb30BAHUM BAXXKHEHIIMX HEOPraHMYECKUX M  OpPraHU4eCKUX

BELIECTB B OBITY M MPAKTUYECKOM IEeATEIBHOCTH YEIOBEKa

ChopMupOBaHHOCTh YMEHHUH BBIABIATH XapaKTE€PHbIE MPHU3HAKH
MOHATUM,  yCTaHaBIMBaTb WX  B3aUMOCBSI3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TIOHATHUSI TPU OIUCAHUM COCTaBa, CTPOCHUS U

HpCBpaH_ICHI/II‘;I OpTaHUYCCKUX COCIMHEHUI

14

c(hOpPMUPOBAHHOCTh YMEHHH HCIIONIH30BATh XUMUYECKYH) CHUMBOIIUKY
JUIS. COCTaBIIEHUSI MOJEKYISPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOW) ¢GOpMyaT OpPraHMYECKHX BEMIECTB U  ypaBHEHUH
XUMHYECKHUX PEAKIIHi, M3TOTABIMBATH MOJCIH MOJIEKYJI OPraHUIECKIX

BCIICCTB JIsI WJUIFOCTPALMU HUX XUMHUYCCKOI'O U IMPOCTPAHCTBCHHOI'O
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CTPOCHUS

1.5

1.5

1.6

ChopmupoBaHHOCTE  YMEHHH  yCTaHABIMBATh  IPHUHAJICKHOCTD
W3YYEHHBIX OPraHMYECKMX BEIIECTB 10 MUX COCTaBy U CTPOCHHIO K
onpeneaEHHOMY Kilaccy (TpyIne) COeIMHEHHH (yrieBOJOpPOAbI,
KHCJIOPOA M a30TCOAEp)KAIMe COEAMHEHHS, BBICOKOMOJICKYJISIPHbIC
COCJIMHEHUs), JaBaTh WM  Ha3BaHWS [0  CHUCTEMaTHYECKOU

nomenkiarype (IUPAC)

ChopmMUpoBaHHOCTH YMEHHUS ONPEAEIATh BUABI XUMUYECKOW CBSI3U B

OpPraHMYECKUX COCAMHEHUSX (OJUHApPHBIE U KPaTHbIE)

ChopmMupoBaHHOCTh  yMEHHUS NPUMEHATH: TOJOXKEHUS  TEOpUU
CTpoeHHsI opranuyeckux BemecTB A.M. byrnepoBa mis oObscHeHus
3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH

COXpPAaHCHUS MACChl BCUICCTB

YrieBoaopobl. Kucnopoaconepxarue u a30TCOJIepHKaIIUE

OpPraHn4CCKHUC COCAUHCHUA. BbICOKOMOJ'ICKy.]'ISIpHBIC COCIUHCHUA

2.1

CdopmMupoBaHHOCTh YMEHUN NPUBOAUTH TPUBHMAJIbHBIE Ha3BaHUS
OT/ENbHBIX OPraHMYECKHUX BELIECTB (ITUJICH, MPOINMWIEH, aleTHJIEH,
STWJIEHIJIMKOJb, TIULIEpUH, (eHod, (opManblaerui, aneTaibIeruf,
MypaBbUHAs KHUCJIOTA, YKCyCHAass KHCJIOTA, OJIEMHOBAas KHCIOTA,
CTeapHHOBasl KHCJOTa, TJIOKO3a, (PYyKTO3a, Kpaxmai, IeJUTIJIo3a,

TJTALIVH )

2.2

2.3

ChopMupoBaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nueckue M XUMHUYECKHE CBOWCTBA THUIHYHBIX MpEICTaBUTENEH
PA3JIMYHBIX KJIACCOB OPraHUYCCKHUX BCHICCTB (MeTaH, 3TaH, 3THUJICH,
MPOMWICH, aneTuieH, Oyraauen-1,3, merwnOyraauen-1,3, OeHzodn,
METaHOJ, ATAHOJ, 3TUJICHTIUKOIb, TJIHIEPHH, (EHON, aleTambIerus,
MypaBbUHAs M YKCYCHasi KHCIOTBI, TJIOKO3a, Kpaxmall, IeJIII003a,

aMUHOYKCYCHasl KUCJIOTa)

C(I)OpMI/IpOBaHHOCTL YMCHHA HIUTIOCTPUPOBATH I'CHCTHYCCKYIO CBA3b
MCKAY TUITNYHBIMH npeaACTaBUTCIIAMU Pa3INIHBIX KJIaCCOB
OpPraHN4Y€CKUX BCIICCTB YPABHCHUAMU COOTBECTCTBYIOIIUX XUMHUYCCKUX

PEeaKIMii ¢ UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMyII

2.4

ChopMupoBaHHOCTB YMEHMUS XapaKTepu30BaTh UCTOYHUKHU
YTJIEBOAOPOAHOTO ChIpbs (HE(PTH, MPUPOIHBIH ra3, yrojb), CHOCOOBI UX

nepepaboTKU 1 MPAaKTHYECKOe MPUMEHEHHE MPOTyKTOB MepepadoTKU

XUMHUS U )KU3HL. PacuéTrl
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3.1

3.2

ChopMHUpOBaHHOCTH YMEHHM BIIAJIETh CHCTEMON 3HAHUI 00 OCHOBHBIX
METOJIaX HAay4yHOTO MO3HaHUs, UCIOIb3yEeMbIX B XUMUU IIPU U3YUYECHUU
BEIIECTB W XHMMHYECKUX sBICHUN (HAONOJEHUE, HW3MEpEeHHeE,
OKCIICPUMCHT, MOI[CJII/IpOBaHI/Ie), HUCIIOJIBb30BaTh CHUCTCMHBIC
XUMHUYECKHE 3HaHHWS s [PUHATHS PEUIeHHWH B KOHKPETHBIX

KHN3HCHHBIX CUTYallHAX, CBA3AHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMM COONIO/IaTh TpaBUia IOJB30BaHUS
XUMHYECKON TOCyIoi M 1abopaToOpHBIM OOOPYIOBaHHEM, a TaKKe
npaBujia oOpalieHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIITOJTHCHHUIO na60paToprlx XUMHNYCCKHUX OIIBITOB

3.3

CdopmMupoBaHHOCTh YMEHUI TUIAHUPOBATH U BBIIOJHATh XHMHUECKUAN
AKCIIEPUMEHT (IIPEeBpALICHUS] OPraHUYECKUX BEIIECTB IIPU HarpeBaHUH,
MOJIyYEHUE 3TUJICHA U U3YUYEHHUE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUU
OpraHWYECKUX BEIIECTB, JICHATypalus OEJIKOB IpU HArpeBaHHH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUU C MpaBUJIAMHU TEXHUKU
0e30MacHOCTH TpU OOpalleHUH C BEIIeCTBAMU U J1TAOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX

peakuuii ¥ GopMyTUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yIhTaTOB

3.4

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOAUTH BBIYMCIIEHUS 110 XMMUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WM
MPOAYKTa peakluy MO U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJTHOTO
13 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEaKI1N)

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAJIM3UPOBATh
XUMHUYECKYI0 HH(QOpMAIMIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMHUpOBAaHHOCT, yMEHUHN COOJO/IaTh TMpaBUia IKOJIOTHYECKU
1enecoo0pa3HOro MOBENEHUs B OBITY U TPYIOBOM NEATEIbHOCTH B
LENAX COXPAaHEHHs] CBOErO 3/0pOBbS U OKPYXKAIOLIEH HPUPOIHOMH
cCpeabl, OCO3HaBaTh OMACHOCTb BO3JEMCTBUS Ha >KUBBIE OPraHU3MBI
onpenenéHme OpPraHn4Y€CKrUX BCIICCTB, ITOHUMAA CMBICII IMOKA3aTCIIA
I[MAK (mpenensHO  JOMYCTUMOM — KOHLEHTpAIMM), TMOSICHATH Ha
MpPUMEpax CIOCOObl YMEHBIIEHUS M MPEJOTBPALCHUS WX BPEIHOTO

BOS}IGf/iCTBHS[ Ha OpraHus3M 4C€JIOBCKa

11 KIIACC
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Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI71 nporpamMmal CpeaHeEro oﬁmero 06pa3OBava

1

11

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMol XMMUYECKMX 3HAaHHUM, KOTOpas BKIIKOYaeT:
OCHOBOIIOJIATaloIlMe  MOHATHS  (XMMHUYECKUH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIN AaTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb
OKMCIIEHMsI, XMMHUECKas CBS3b, MOJIb, MOJISIpHAas Macca, MOJISIPHBIN
00bEM, KpUCTAIMYECKas pelETKa, THIbl XUMHUYECKUX peakIui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHE,
peaku HOHHOTO OOMEHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAs] ~ JUCCOLMALNS, OKHUCIUTENb, BOCCTAaHOBUTEIb,
CKOPOCTbh XMMUYECKOW pPEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl SIEKTPOJUTHYECKON aucconuanuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHUs] MacChl), 3AKOHOMEPHOCTH,
CHMBOJIMUECKUH A3bIK XUMUH, (PAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHMM U OE30IaCHOM HCIIOIb30BAaHUM Ba)KHEHIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKa

1.2

CdopmMupoBaHHOCTh yYMEHUW BBISBIATH XapaKTepHblE MPHU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB M UX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYYHBIX IIPCIMETOB

1.3

14

1.5

BJ'IaILCHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SIBICHUM (Ha6JIIOI[eHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOI[CJ'II/IpOBaHI/Ie)

C(I)OpMI/IpOBaHHOCTL YMCHI/Iﬁ OIpeACIATE BAJICHTHOCTL M CTCIICHb
OKHCJICHHUA XHWUMHYCCKHUX OJJICMCHTOB B COCAHHCHHUAX Pa3JIMUYHOIO
CoCTana, BU XHUMHYISCKOMN CBsA3HU (KOBaJ'IeHTHaH, HWOHHAas,
METALIMYCCKad, BO,Z[OpOI[HEl}I) B COCIHMHCHUAX, THUII KpHCTﬂHJ’IH‘-IGCKOﬁ
peHléTKI/I KOHKPETHOT'O BCIICCTBA (aTOMHaH, MOJICKYJIApHAsA, WOHHAad,

MeTaJUTHIecKas)

CdopmMupoBaHHOCTh YMEHUN ONpPEAENATh XapakTep Cpellbl B BOJHBIX
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pacTBOpax HEOPTaHUIECKUX COCTMHEHUN

ChopmupoBaHHOCTE ~ YMEHHUS  KJIACCH(UIUPOBATH  XUMHUYECKUE
pEaKIyK M0 Pa3IMYHBIM NPU3HAKaM (YUCITY M COCTaBY PearnpyroUIix
1.6 BEIIECTB, TemIOBOMY J(h(]eKTy peakiuu, HW3MEHEHUIO0 CTereHel
OKUCJICHHUS ~ DJJIEMEHTOB,  OOpaTUMOCTH  pEaKIUH,  y4YaCTHIO

KaTaJIu3aTopa)

ChopMupoBaHHOCTE YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIUi
17 pPa3JIMYHBIX THUIIOB, IMOJHBIE W COKpAIEHHBbIE YpPaBHEHUS pPEAKUUN
' HMOHHOI0 OOMEHA, YUUTHIBas YCIOBUS, IPU KOTOPBIX 3TU PEAKUUU UIYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIUH, MMOATBEPIKIAIOIINE
18 Ka4eCTBEHHBIN  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,

pacrno3HaBaTb ONBITHBIM HYTGM HOHBI, NPUCYTCTBYIOIIIUC B BOJHBIX

PacTBOpAX HCOPTaHUYICCKHUX BCIICCTB

CdopmupoBaHHOCTh YMEHHMI PaCKphIBATh CYIIHOCTh OKHCIUTEIBHO-
1.9 BOCCTAaHOBUTEIbHBIX peaxiuit MOCPEACTBOM COCTaBJICHHS

AJIEKTPOHHOIO OajlaHca 3TUX peakLuit

110 ChopmupoBaHHOCTE yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH

XUMHAYECKON peaKkIuy OT Pa3InYHbBIX (PaKTOPOB
CpopMUpPOBAaHHOCT, YMEHUH  OOBSCHATH  XapaKTep  CMEIICHHS
1.11 XMMHUYECKOIO PAaBHOBECHUS! B 3aBHCHUMOCTH OT BHEIIHETO BO3JEHCTBUS

(mpunnun Jle Hlatense)

2 OO61as ¥ HeopraHMYeCcKas XMMHsI

CpopMHUpOBaHHOCT, YMEHHMI pacKpbiBaTh cMbICH [lepuomnueckoro
3aKOHa JI.. Menneneesa u JIIEMOHCTPUPOBATH ero

2.1
CUCTCMATU3UPYIOIIY1O, O6’L$[CHI/ITCJ'II>HYIO u MPOTrHOCTUYCCKYHO

byHKIIIHT

CpopMHUpPOBaHHOCTh YMEHHUM XapaKTePU30BaTh FJIECKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHX 3j1eMeHTOB 1—4 mnepuonos Ilepuoanueckoit
CUCTEMBbl XUMHUYecKHX ayeMeHTOoB J[.MI. MenneneeBa, HUCHOIb3Yys
2.2 NOHATHA «S-, P-, O-2JE€KTpOHHBIE OpOWTAN», «IHEPreTUYECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUs  CBOICTB
XUMHUYECKHUX 3JIEMEHTOB U MX COEJAMHEHUN MO MepHojaM M rpynnam

[Iepuoanueckoit cucremsl xumMuueckux 3ueMeHToB .M. Menaeneesa

53 CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIUE

XHUMHUYECKHE CBOMCTBA HCOPTaHNYCCKUX BCIICCTB pPa3JIMYHLIX KJIACCOB,
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2.4

2.5

2.6

2.7

MOATBEPK/IaTh  CYIIECTBOBAHWE  T'CHETHYECKOM  CBS3M  MEXKIY
HEOPTraHUYECKHUMHU BEllECTBAMH c IIOMOIIIBIO YpaBHEHHI

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

ChopMUpOBaHHOCTH ~ YMEHMH  yCTAaHABIMBaTh  IPUHAIJIECKHOCTH
HEOPraHMYECKHUX BELIECTB IO MX COCTaBy K ONPENEIEHHOMY Kiaccy
(rpymme) coenMHEHUN (MPOCThIE BELIECTBA — METAJUIbl U HEMETAILIbI,

OKCHJbI, OCHOBAaHM, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDI, COJ'II/I)

ChopMupoOBaHHOCTb YMEHUH MCIIOJB30BaTh XMMUYECKYK) CHUMBOJIUKY
U1 cOCTaBleHMsT (OpMyJd BELIECTB M ypaBHEHHH XUMHUYECKUX
peaknmii, cucrematnueckyto Homenkinatypy (IUPAC) u tpuBuaibHbie
Ha3BaHMsI OTHEJIbHBIX HEOPraHMYECKHUX BeEUIECTB (yrapHblii ras,
YIJIEKUCIBIA Ta3, aMMHUak, rameéHas M3BECTb, HEraméHas H3BECTb,

MUTHEBAs COJA, TUPUT U JPYTHE)

CdopmupoBaHHOCTh YMEHMI XapaKTepH30BaTh (OMHCHIBATH) 0OIIUE
XUMHAYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIATh  CYIICCTBOBAHWE  TCHETUYCCKOW  CBS3M  MEXKIY
HEOPraHWYECKUMHU  BEIIECTBAMH €  IOMONIIBKO  ypaBHCHHU

COOTBCTCTBYIOIIIUX XUMHWYCCKUX peaKHI/Iﬁ

CdopmupoBaHHOCTh YMEHHH MJIAHUPOBATH U BBIOIHATH XUMUYECKUIN
SKCIIEPUMEHT (pa3lioKeHHEe TEepOKCHAa BOAOPOJAa B MPUCYTCTBUU
KaTajau3aTopa, OINpe/ieseHUE Cpelbl PacTBOPOB BEILECTB C MOMOIIbIO
YHUBEPCAJIbHOTO HWHAMKATOpa, BIUSHUE pa3IMYHBIX (aKTOpOB Ha
CKOpOCTh ~XHMHYECKOH peakiuH, peakUud HOHHOro oOMeHa,
KayecTBEHHbIE PEaKLUU Ha cysb(dar-, KapOOHAT- U XJIOPUA-aHHUOHBI, Ha
KaTHOH aMMOHHS, pELIEHHE SKCIEPUMEHTAIbHBIX 3a/Jad M0 TeMam
«Metamnel» u «Hemeraniabl») B COOTBETCTBUHM C MPAaBHJIAMU TEXHHUKHU
0€30IacCHOCTH TNpH OOpaIleHUH C BeIIeCTBAMM M JIaOOPaTOPHBIM
000pyJI0BaHUEM; IIPENICTABIATh pE3yJIbTaThI XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIHX

peakiuii 1 GopMyJIMPOBATH BHIBOJIBI HA OCHOBE DTHX PE3YJIHTATOB

2.8

2.9

CpopMHUpPOBAaHHOCT, YMEHUW COOJIOJATh TMpaBHJIa TOJB30BAHUS
XUMHYECKOH Tocynoil M 1mabopaTopHBIM OOOpYIOBaHUEM, a TaKkKe
MpaBmiia 0OpalleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIHSIMHU

110 BBIITOJTHCHUIO na6opaTopHHx XUMHYCCKHX OIIBITOB
C(I)OpMHpOBaHHOCTL yMeHHf/'I XapaKTCPU30BaATh XUMHUYCCKUC
IMPOLECCHI, JCKAINUE B OCHOBC IMPOMBIINIJICHHOI'O IMOJIYUYCHUA cepHoﬁ

KHCIIOTBI, aMMHaKa, a Takke cPOpPMHUPOBAHHOCTH INpEACTaBIEHUI 00




© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera

«Xumusi_0a30Bbl1ii ypoBenb_ 10-11 k1accbn»

3.1

oOHIMX HAy4yHBIX MPHUHIMIAX M  DKOJOTHYECKHX  MpolieMax

XUMHUYECKOT0 IPOU3BOJICTBA
XuMus U kU3Hb. PacuéTsl M0 XUMUYECKUM YPaBHEHUSIM.
ChopmupoBaHHOCTh TPEJCTABICHUH O XUMHUYECKOW COCTaBISIONICH
€CTeCTBEHHOHAYYHOW KapTUHBI MHpaA, POJIM XUMUU B [O3HAHUU
SBJICHUWA TPHUPOABI, B (OPMUPOBAHWU MBIIUICHUS € KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHUs TPAKTHYECKUX 3alad H JKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBbIO U MIPUPOIHON cpesie

3.2

CdopmupoBaHHOCTH yYMEHUHI KPUTUYECKH aHAIM3UPOBaTh
XUMHAYECKYI0 HH(OpMaIio, MOJy4aeMyl U3 pa3HBIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIMU, ceTb IHTEpHET U Apyrue)

3.3

CpopMHUpPOBAaHHOCT, yMEHUW COOJIIOAATH TIpaBUja 3KOJIOTHYECKU
1enecoo0pa3Horo MoBeleHUs B OBITY M TPYAOBOM NESATENBHOCTH B
LEIAX COXPAaHEHUS CBOETO 3J0POBbS M OKPYKAKOUIEH NPUPOIHOU

cpebl

3.4

3.5

Oco3HaBaTh  OMACHOCTh BO3JCHUCTBHSI HAa KUBBIE OPTaHU3MBI
ONpeACNEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszatens [IJIK, noscHaTh
Ha MpUMepax crnocoObl YMEHBIICHUS U MPEAOTBPAIlIEHUs UX BPEIHOTO

BO3,I[€I>'ICTBI/I$I Ha OpraHu3M 4CJI0OBCKa

CdopmupoBaHHOCTH YMEHHH MPOBOANTH BBIUMCIICHUS c
WCTIOJIb30BAHNEM TIOHSTHS «MAaccoBasi JIOJISl BEIIECTBA B PAacTBOPE»,
OOBEMHBIX OTHOLIEHMH Ta30B NPHU XHMUYECKUX PEAKIHUAX, MAacChl
BelecTBa WIM 00bEMa Ta30B MO M3BECTHOMY KOJHMUYECTBY BEILECTBA,
Macce Wid 00bEMY OJHOTO M3 YYAaCTBYIOIIUX B pPEaKIMHU BEIIECTB,
TeIrI0BOro d(QeKxra peakiui Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCHICCTB, MMPEBPALICHUA U COXPAHCHHA SHECPTIUU
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
1

1.1

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

TeopeTnyeckre OCHOBbI OPraHUYECKON XUMHUU

[Ipenmer opraHnyecKkOdM XHMMHH: €€ BO3HHUKHOBEHHWE, PAa3BUTHE U 3HAUYCHUE B
IOJyYEHUU HOBBIX BEUIECTB M MaTepUANIOB. TeopHs CTPOEHUS OpPraHUYECKUX

coequHenniit A.M. BytnepoBa, €€ 0OCHOBHbBIE MOJIOKEHUS

1.2

1.3

2.1

CtpykTypHBIE (GOPMYIBI OpPraHUYECKHUX BEIIECTB. [ OMOJIOTHS, H30MEpHS.
XHUMHUUYECKast CBSA3b B OPraHUYECKUX COCAVHEHUAX — OJUHApPHBIE U KpAaTHBIE

cBs3u. [IpencraBiienue o kiaccuuKaluy OPraHnIECKUX BEIIECTB
Homenknarypa oprannyeckux COEAMHEHUN (cHcTeMaTH4ecKasl) U TPUBUAIbHbBIC
Ha3BAHUS BAXXHEHUIINX NPEACTABUTEIIEH KJIACCOB OPraHUYECKUX BEILIECTB
YrieBogopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH psia. MeTaH u 3TaH — nmpocreimune
MPEJCTaBUTENIN AJIKAHOB: (PU3MYECKHE W XHUMHUYECKHE CBOWCTBA (peaKiIuu

3aMCIICHUA U FOpeHI/ISI), HaxXOXKIACHUEC B IPHUPOAC, MOTYUYCHUC U IPUMCHCHHUC

2.2

2.3

AJKEHBI: COCTaB U CTPOEHHUE, FOMOJIOTMYECKUH psl. DTWIEH M NpPONWIEH —
MPOCTEHIINE TPEACTAaBUTEIN AIKEHOB: (M3MUECKHE U XUMHUECKHE CBOMCTBa
(peakuu THJIPUPOBAHUS, TallOTCHUPOBAHUS, THApAaTalldM, OKHUCICHHUS U
MOJINMEPU3AIIH ), TOJyYE€HUE U IPUMEHEHHE

Ankanuensl: Oyraguen-1,3 u MeTunOyranueH-1,3: cTpoeHue, BakHeWIINe
XUMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydeHne cHHTETHUECKOTO

KaydyKa U pe3UHbI

2.4

2.5

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psif. ALETUIIEH —
NPOCTEHIIMKA TpeACTaBUTENb aJIKHUHOB: COCTaB, CTpOeHHE, (U3NYECKUEe M
XMMUYECKHE CBOMCTBA (peakuy THAPUPOBAHMS, FaIOTEHUPOBAHNUS, THIPATALIH,

TOpPEHMS), OJy4YEHUE U IPUMEHEHHE

Apenbl. benszon: cocraB, cTpoeHue, (U3MYECKHME W XHMHYECKHE CBOMICTBa
(peakuuy raJoreHMpoBaHMs U HUTPOBAHUS ), IOTy4YeHUE U puMeHeHue. Tomyou:
cocTaB, CTpoeHue, (u3mueckue ¢  XHUMHYECKHE CBOWCTBA  (peakiuu
TaJIOTEHUPOBAHNUA WM HUTPOBaHUs), MOJIYYEHHE M INpUMEHEHHE. TOKCHYHOCTH
apeHOB. ['eHeTHdyeckas CBs3b MEXAY YIVIEBOJAOPOJAMH, MNPUHAJIEKAIIUMU K

Pa3IMYHBIM Ki1accaM
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2.6

[IpupoHbIE UICTOYHUKH YTIIEBOAOPOIOB. [IprpoaHbIii ra3 i momyTHBIE HEPTIHBIE
ra3el. Hedptp 1 e€ mpoucxoxaenue. CriocoObl mepepabOTKu HePTH: MeperoHka,
KPEKHUHI (TepMUYECKUH, KaTaluTUdeckuil), nuponus. IlpoaykTel mepepaboTku
He(TH, MX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObiTy. KaMeHHBI yroib u

MIPOJYKTHI €T0 NMepepadoTKu

3.1

KHCJ’IOpOI[COI[Gp)KaH_II/IC OPraHun4€CKUC COCAUHCHUA

[IpenenbHble OJHOATOMHBIE CIUPTHL. METaHON U 3TAHOJ: CTpOeHHE, PU3NIECKUe
U XUMHYECKME  CBOWcCTBa  (peakuMM ¢  aKTUBHBIMU  MeTajllaMu,
raJIoreHOBOJIOPOJIaMU, TOpPEHHE), IMpPUMEHEHHE. BoJOpOJHbIE CBSI3U MEXKIY
MOJIEKYJIaMHM CIUPTOB. JlelicTBUE METaHOJIa M 3TaHOJIa Ha OpraHUu3M 4eJIOBEKa.
MHoOroatroMHble CIUPTHL. ITUICHIVIMKOJb U TIUIEPUH: CTpOeHUE, pusnueckue u
XUMHUYECKHE CBOMCTBa  (B3aMMOJCHCTBHE CO  IIENIOYHBIMH  MeETaslaMH,
KaueCTBEHHAsl peakiusi Ha MHOTO0ATOMHBIE CIHPTHI). JleiicTBHE HaA Opranusm

YCJIOBCKaA. HpI/IMCHeHI/IC TIIMIEpruHa U OTUJIICHITIUKOJIA

3.2

@deHoJI:  CTpOEHHUE MOJCKYJbl, (U3UYECKHUEe ¢ XUMHYECKHE CBOWCTBA.

Tokcuunocts penona. [lpumenenue dpeHona

3.3

3.4

AJH)I[GFI/IZIBI N KCTOHBI. q)OpMaJII)I[GFI/IIl, ancTajabAacrua: CTpocHue, (1)H3H‘ICCKI/I€ u
XHMHYECKHE CBOMCTBA (peaKI_[I/II/I OKHUCJICHHUA M BOCCTAHOBJICHHUS, KAYCCTBCHHBIC

peaKHI/II/I), IMOJIYYCHHUC U ITIPUMCHCHUC

OnHOOCHOBHBIE NpefiefbHble KapOOHOBBIE KHMCIOTHl. MypaBbuHas U YKCyCHas
KHUCJIOTBI: CTPOEHUE, PU3HUECKUE U XMMUUYECKHE CBOMCTBA (CBOMCTBa, o0IIMe IS
Kjlacca KHCJIOT, peakius JTepuuKalnuu), TMOJydyeHHE U IpPUMEHEHHE.
CTeapI/IHOBafl MU OJICMHOBad KHCJIOTBI KaK NPCACTABUTCIIM BBICIIHUX Kap6OHOBBIX

KHUCI0T. MblIa KaK COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIefiCTBHE

3.5

3.6

CrnoxHble 3¢Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHMCIOT. ['MIpONN3 CIOXKHBIX
s¢upoB. Kupsl. ['naponus xupoB. Ilpumenenue xupoB. buonoruueckas poiib
KHUPOB

VYraeBoasl: coCTaB, KiacCU(UKAIUSA YIIeBOAOB (MOHO-, U- M IOJUCAXapuibl).
I'moko3a — mpocredmmii MOHOcCaxapua: OCOOEHHOCTH CTPOEHHSI MOJIEKYIbI,
bu3MuecKre 1 XMMHUYECKUE CBOMCTBA (B3auMoeiicTBre ¢ ruapokcuaoM meau(ll),
OKHCJICHME aMMHauyHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHUeE,
OpOKeHHE TIIOKO3bl), HAaXOXJEHHE B MpPHUPOJE, NMPUMEHEHHE, Ouoyornyeckas
ponb. dotocunTe3. PpyKTO3a KaK U30MEP IIIIOKO3bl. KpaxMai u mesmiono3a Kak
npUpoaHble moiaumepbl. CTpoeHHe KpaxMmana M LeuTosio3bl. dusznyueckue u

XHUMHUYECKHE CBOMCTBA KpaxmaJia (FI/II[pOJ]I/B, KauCCTBCHHAA pCaKIUA C I/IO,Z[OM)

A3OTCO,Z[Cp)KaH_II/IC OpraHn4eCKUC COCANHCHUA
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4.1

4.2

AMUHOKHUCIIOTHl Kak amM(oOTepHble OpraHuyecKkue coequHeHus. duznueckue u
XMMHUYECKHE CBOMCTBAa aMHHOKHCIOT (Ha mpumMepe riuiuHa). buonorumueckoe

3Ha4YCHUE aMUHOKUCIOT. IlenTumnl
benku kak nOpuUpOIHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OeNKOB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

THAPOJIN3, A€HaTypalus, KaH€CTBCHHBIC pCAaKIIUKU Ha Oenku

BricokoMoueKysipHbIE COSMHEHMS

5.1

5.2

OCHOBHbBIE TOHSATHS XUMHHM BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BE€HO, CTEIICHD MTOIMMEPHU3ALIUN, CPENHAS MOJIEKYIApHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCOUHCHUM —
MOJIMMEPU3ALUs U ITOJIMKOHICHCALIMS

OKCllepUMEHTAJIbHbIE METOJbl M3yYEHHUS BELIECTB U HUX IPEBpALICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacCTMAacc,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U pE3UHbL

11 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

1

TeopeTnyeckre OCHOBbI XUMUU

11

1.2

1.3

XUMHUECKUH dyIeMeHT. ATOM. SIpo aTtoma, W30TOMNBI. DJIEKTPOHHAs 000JI0UKa.
DHepreTUyeckre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOUTANH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacIpeesIeHUs] JIEKTPOHOB 110 OPOUTANISIM B aTOMax 3JIEMEHTOB

MEPBbIX YETHIPEX NEPUOJOB. DIEKTPOHHAS KOH(UTYpaLlUsi aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMuueckux 3iueMeHTos 1. 1.
MenneneeBa. Cps3p mnepuoanyeckoro 3akoHa U llepuonnueckoil cucCTeMbl
xuMuyeckux vieMeHToB /.M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEIIECTB IO TpyNIamM U MepHoJaM.

3HaueHue NEPUOANYCCKOr0o 3aKOHAa B pa3BUTHU HAYKHU

Crpoenue BemecTBa. XHUMHUYECKas CBsA3b. Buabl XUMHUYECKOW CBS3H
(koBasieHTHAsT HEMOJISIpHAST W TOJSpHAsi, HWOHHAs, MeTamudeckas). VIoHBI:
KaTHOHBI U aHWOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMUYECKON CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

14
1.5

BanentHOCTS. 3JICKTpOOTpI/II_IaTCJ'IBHOCTL. CreleHb OKUCTICHUS

BemectBa MOJICKYJIAPHOT'O U HCMOJICKYJIIAPHOI'O0 CTPOCHUS. 3aK0H IOCTOSHCTBA
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COCTaBa BeIIECTBA. THUMbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA
BEUIECTB OT THUINA KpUCTaM4yeckod pemérku. [loHsTHe O AMCIIEPCHBIX
cuctemMax. VMcTuHHBIE M KOJUIOMJIHBIE pAacTBOPBL. MaccoBasi J10Jis BeIlleCTBa B

pacTBope

1.6

Knaccudukanus Heoprannyecknx coeanneHnit. HomeHnknarypa HeopraHmgeckux

BEILIECTB

1.7

1.8

1.9

1.10

XumMuueckas peakuus. Krnaccudukanus XUMHYECKUX peakuui B
HEOPraHWYECKOM M OPraHWYeCKOM XMMHH. 3aKOH COXPAHEHMS MAacChl BEIIECTB,

3aKOH COXPaHEHMsI U MPEBPALICHHS SHEPTUU IPU XUMHUECKUX PEaKIMIX
CkopocTb peakiu, e€ 3aBUCUMOCTb OT Pa3IUYHbIX (PaKTOPOB

OObpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTOphl, BIUSIOLIIME Ha

COCTOsIHME XUMHUecKoro pasHosecus. [Ipuanun Jle [larense

9JI€KTPOJ'II/ITI/I‘ICCKEIH Jucconuanms. CunpHple U ciabOble QJICKTPOJIUTEI. Cpena
BOJHBIX paCTBOPOB BCIICCTB: KUCJIad, HeﬁTpaana;{, mcjIo4yHast. PeaKIII/II/I HOHHOI'O

oOMeHa

1.11

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pcakuuu

Heoprannueckas xumus

2.1

2.2

2.3

Hemeramnsl. [lonoxxenne HemeramwioB B llepuoanyeckoil cucreMe XMMUYECKUX
sanementoB JI.M. MenzeneeBa U O0COOEHHOCTU CTpOeHUs aTOMOB. Duznyeckue
CBOMCTBa HEMETAIIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MpUMepe KUCIOpO/ia, Cephl,
dbocdopa u yriepona)

XUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJlOTEHOB, CEphI, a30Ta,
dochopa, yriepoma W KpEeMHHUS) U HUX  COCAMHEHUH  (OKCHJOB,
KHCIIOPOJICOACPIKAIMX ~ KHUCIOT, BOJOPOAHBIX coenuHeHuil). [IpuMeHeHue

Ba)KHEHUIIIMX HEMETAIIJIOB U MX COCTUHEHUI

Mertamnel. Ilonoxenue meramoB B Ilepuognueckoil cucreMe XHUMHYECKHX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UYEK
aToMoB MeTa/uioB. O0mme ¢puznueckue cBoicTBa MeTayiioB. CIUTaBbl METAJLIOB.

DNEKTPOXUMHUYECKUN Psijl HAlIPsHKEHUH METallJIoB

2.4

2.5

3.1

XUMHYECKHE CBONCTBA BAXKHEHINIMX METAJUIOB (HATPUM, KA, KaabIUH,
MarHuii, aTIOMHUHHHA, ITUHK, XPOM, JKeIe30, MeIb) U HX coequHeHwil. Oouue

CITOCOOBI MOJIYYCHHU MCTAJIJIOB. HpI/IMCHeHI/Ie MCTAJJIOB B 6LITy N TCXHHUKC

I'eneTnueckas CBSI3b HCOPTaHNYCCKUX BCUICCTB, NPHUHAMICKANIUX K PA3JINIYHBIM

KJIaccam
XUMUS U )KU3Hb

Ponp xumMum B oOecrieueHHH 3KO.II01"I/I‘-ICCKOI71, BHGPFGTHHCCKOﬁ U MHUILEBOMN
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3.2

3.3

6630HaCHOCTI/I, Pa3BUTHU MCEOWULIUHBI. Iloustue o HAay4YHBIX ME€TOJAaX IO3HAHUMA

BCIICCTB U XUMHNYCCKHUX pCaKHI/Iﬁ

[IpeacraBneHuss 06 OOIMMX HAYYHBIX MPHHIMIAX MPOMBIIIJICHHOTO TOJYYEHUS
BOXHEHIIMX BelecTB. YUenoBeK B MHUpPE BEUIECTB U MATEPHUANIOB: Ba)KHEWILIHME
CTPOUTENBHBIE MaTEpHUalbl, KOHCTPYKUMOHHBIE MaTepualibl, KPackH, CTEKJIO,
KepamMuKa, MaTepualbl sl 3JIEKTPOHUKH, HAHOMATE€pUaJibl, OPraHUYECKUE U
MUHEpaJIbHBIC YI00pEHUS

XuMHUA UM 3J0pOBbE YEJIOBEKA: IpaBWJIa MCIIOJIb30BaHUS JICKAPCTBEHHBIX
MpenaparoB, NMpaBuiia 0€30MaCHOTO MUCITOJIB30BaHUS MPENapaToB OBITOBON XUMHUH

B IIOBCEHEBHOU KU3HU
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus. 10 knacc. 'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.
Axk1monepHoe obmiectBo «M3marensctBo «lIpocBemienue»
» Xumus. 11 knacc. 'abpuensn O.C., OctpoymoB N.I'., Cnagkos C.A.
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»
Tabnuusl: [lepuoanueckas cucrema xumudeckux snemenToB J[. .Menpaeneena,
TabauIa PACTBOPUMOCTH, FICKTPOXUMUYECKUMN PsAJl HAMPSIKEHUSI METAJLIIOB.

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

Peanuzanus tpedboanuit ®I'OC cpennero odiero oopa3zoBaHusl.
Metoauueckoe mocodue s yuutens.pdf

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/
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