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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa MmO XUMUUM Ha YPOBHE CpeOHEro 00Imero ooOpa3oBaHUsA
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONM MPOTPAMMBI  CPeAHEro 001iero o0pa3oBaHUs
(®OIT  COO), mnpencrabieHHbIXx B  DeaepalbHOM  TOCYJIapCTBEHHOM
obpazoBatenpHoM cTtagapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHH «CTpaternn pa3BuTusli BocnuTaHus B Poccuiickoit
Oepneparuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoOAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOmieil ctparernu oOy4eHus, BOCIIUTAHUS U Pa3BUTUSL 00yUYaIOIIUXCsl CPEICTBAMU
yueOHoro npeamera «Xumus» aia 10—11 kinaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHuentyanbHble nonoxkenuas GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHUs, Pe3ylbTaToB OOyYeHUs U TPeOOBAHMH K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON  OpraHu3alluM, SBISETCS HEOTHhEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YPOBHE KIIOUEBBIX IEHHOCTEH, NPUCYILUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH KacarTcs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YEJIOBEeKa, a TaKXKe OKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBIO WM TNPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuyaroluxcs Ha ypOBHE CpPEIHEro 00IIero o0pa3oBaHus CPEACTBAMU Yy4€OHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOrO ONpPENESIEHbl B
nporpaMme N0 XMMHUU C Y4E€TOM CHEeUU(PUKA HAYKH XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TPUPOJbI U B MaTEpPUAIBbHOW U3HHM OOIIECTBA, a TaKXKe C Y4YETOM
o0mMx 1enedl M NPUHILMIIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO0 POJb B
COBPEMEHHOW HUBWJIM3AIMKU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B (()OPMHUPOBAHUE PALIMOHAIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHUpPE Kak O €IUHCTBE
OPUPOJIbI U YeNIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHUHM Ha OCHOBE MOHUMAaHUS
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BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIErO0 MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKAY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JIACTSIMU PUMEHEHHS.

TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMU HAayKaMH, XHUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU KaXI0oro ujeHa oOmectBa. CoBpeMeHHas XMMHS Kak Hayka
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJICHA Ha pEIICHUE
rJI00ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOIN 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH M HPUHLUUIIAMHA CPEIHEro OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOoOXOJUMYI0 MM JJs BbIpa0OTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIOYEHUS B JKHW3Hb COLIMYMA, MPOJOJIKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomiuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckass xumus» U «OOmass U HeopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€PKaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMbI 3HAHUW IPU W3yYCHUH
npeaMera 00ecnedyrBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOopraHuyeckas XuUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3yYEHHI0 ydyeOHOro marepuajga U 0O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAaHUHW HAa  ONPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpejCcTaBlIeHUd O cTpoeHuHu BemecTB. CBeleHHs 00 H3yyaeMbIX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TMOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpBOHAYATLHBIC
MPEAICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaK1U.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
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NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJO0JOTUYECKHUX IMO3ULINM,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHEe (QYHKIMI 3TOro 3akoHa — OT
o0o0mIaroIei 10 00BACHSIOMEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMCHCHHH, a TAKXKE O XUMUYECKHX PEAKIHIX, UX CYITHOCTH U
3aKOHOMEPHOCTSIX TMpOTEeKaHusi JomnoyiHgercs B Kypcax 10 u 11 xmaccoB
AJIIEMEHTaMH COJIEP’KaHUs, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TMPUKIAJTHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHMUMAHUIO B3aUMOCBS3M XHUMHH C
JpPYTMMHU HayKamu, PacKpblBalOT €€ pPOJib B IMO3HABATEIIBHOW M MPAKTUYECKOU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBS3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIIMBAThL WH(OOPMAIUIO U
NPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYalbHBIX |
HKCIIEPUMEHTAILHBIX UCCIIEI0BATENbCKUX 3a/lau. B 11e1oM cojepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPHUEHTHUPOBAHO  Ha
dbopmupoBaHue y OOy4YarOMIMXCSd MHPOBO33PEHUYECKOW OCHOBBI JJIi MOHUMAaHUS
bunocockux MAEH, TaKMX KaK: MaTepUalbHOE €IWHCTBO HEOPraHHUYECKOro U
OpraHUYEeCcKOro MHpa, OOYCIIOBIEHHOCTb CBOWCTB BEIIECTB HX COCTaBOM H
CTpPOEHUEM, TI03HABAEMOCTb MPUPOJHBIX SIBICHUNA MyTEM OKCIEpPUMEHTa W
pelieHus MPOTHUBOPEYUN MEXJIy HOBBIMH (akTaMd U TEOPETUYECKUMHU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHYECKUX MpodiieMm, a
TaKke MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemeHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLUATU3AIMH
OOy4YaromMXcsi MPUHATHIE MPOrPaMMON IO XHUMHUU TOJXOJbI K OIPEACICHUIO
COJIEp)KaHUSI M TMOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEUICHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku nHpOpMAIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHNUS OIbITa PAKTUIECKOM
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIECH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mpakTuke mnpenomaBaHusi XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEACICHUN
COZIep KATeIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiICHHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NeSATETLHOCTH 4YeJOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. C
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METOJMYECKOW TOYKHM 3PEHUS TAaKOM IOAXOX K OIPENEICHUIO LEJed N3Y4CHUS
IIPEMETA SIBIISIETCS BIIOJIHE OIIPABIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMH LEJISAMH W3YYEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUH KAk  BaKHEHUIIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIHYEBbIC MOHATHUSA, (PyHIAMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpHEH
UX Pa3BUTHUA U CTAaHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METOAAX [MO3HAHUS
BEUIECTB M XUMHYECKHX peakUuuid, HEOOXOJUMBIX Uil HpUOOpETEHHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB JI€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIIOACHUEM  IpaBUII
0e30MmacHoOro oopaIieHus ¢ BeIeCTBAMM.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJIel U 3a/1ay U3y4eHUs
IpeaIMEeTa B IPOrpaMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllIed CTEHNeHH OTAAETCS  MPEeArovYTEeHUe
IPaKTUYECKOH KOMIIOHEHTE COJEp)KaHUs OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHu3aliy, BJIaJCIOIIEro He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcCOOaMU U
YMEHUSIMH aKTUBHOTO INOJIYYEHHS 3HAHUU M NPHUMEHEHUS UX B PEANbHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKUX 3a/1ay.

B cBf3M C 3TUM NpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HauY€HUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, Kak:

ajanrtanus 0O0y4aromMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAOIIEIOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJbHOE 3HAYEHWE [UISl DPAa3jIU4HBIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MHQPOpMaLUH,
HEOOXOAUMBIX [JIs MPUOOPETEHUsl OMbITa JEATENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B IIO3HAHWHW XUMHH, a TaKXKe M OLEHKH C MO3ULUI
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DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPraHU3M YEJIOBEKA U MIPUPOAHYIO CPENY;

pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUM JIs IOMCKAa U aHajau3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTIO COJIEPIKaHNUS;

¢dbopMupoOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM U TMPOBEACHUU XHMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy OOy4aroumxcs YOEXKIEHHOCTM B T'yMaHHUCTUYECKOU
HANpPaBIEHHOCTH XUMHUHU, €€ BAXXHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIMOHATBHOTO MPUPOIOTIONB30BaAHUS, TTOTIOTHEHUS SHEPTETUIECKIX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKkKe NPUOOPETEHUs OIbITa
UCIIONIb30BaHUSl TIOJIYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

B yueOHOM maHe cpenHero oOmiero oOpa3oBaHUsA MNpeaMET «XHUMUS»
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMeTHON o0smacTi «EcrecTBeHHO-HayUYHbIE
pEeIMEThD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero odpazoBaHusi, cocraBisieT 68 dacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 kinacce — 34 yaca (1 yac B Heento).
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COJEP)KXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIY4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpOEHUsS OpPraHUYECKUX
coequHennit A. M. bytneposa, e€ ocHOBHbIE TOJI0keHUsA. CTPYKTYypHBIE (POPMYIIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COCIUHEHUAX — OJUHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o KinaccupuKaMKM opraHnyeckux BeniecTB. HoMeHkmarypa
OpraHUYECKUX COEIUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BKHEUIIUX MPEICTAaBUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOJbl M3YyYEHMsI BEIIECTB M HX IPEBpAICHUI:
O3HaKOMJIEHHME C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
ONMHCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (TJ1aBJIeHUe, 0OyTJIMBaHUE U TOPEHUE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHW psAA. Mertan u 3TaH —
NpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMCTBa
(peakiuu 3amelieHus] U TOpPEHUs), HAxXOXXIEHUE B TMPUPOJE, MOIYyYEHUE H
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKHUI psil. DTUIEH U IPOIUJIEH —
NpPOCTEUIINE TPEICTABUTENN QJIKEHOB: (PU3MUYECKHME WU XUMHUYECKHME CBOMICTBa
(peakMu  TUAPUPOBAHMS, TAJIOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHE cBOMCTBa (peakiusi nojaumepusanuu). [loydueHne CHHTETHUECKOTO
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAJl. ALIETUIIEH
— MpPOCTEHIIMNA TpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaKkUMM TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJy4YeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3nyYecKHe W XMMHYECKHE CBOMCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOIYYEHUE U MpPUMEHEeHHe. Toayon:
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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
pa3IMYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Tra3 W NOMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPErOHKa, KPEKUHT (TEPMUYECKUN, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KamMeHHBIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHME C o0OpaslamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIEIMpPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJjoreHONMPOU3BOHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3yYEHHE €TO CBOWCTB.

PacuéTHrie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WJIA MTPOYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XHUMUYECKHE CBOMCTBA (PEaKkIUM C aKTUBHBIMH MeETaJllaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHUE), NpUMEHEHUEe. BoaopoaHble CBS3H MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUE MEeTaHOa U 3TaHOJa Ha OPTaHU3M YeJIOBEeKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO MIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHas peakiMsi Ha MHOroaTOMHble cnupthbl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenune rauuepuHa U STUICHTITUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACTHA: CTPOEHUE,
bu3nUecKkue U XUMHYECKHE CBOMCTBA (pEaKUUU OKHMCIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasi KHCIJIOTBI: CTpOeHHE, (PU3HUeCKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Uil Kj1acca KUCIOT, peakius 3TepuuKalum), MoJIy4eHne U IpUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEJCTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.




© MAQOY I'mmua3us Ne 86. PaGouasi mporpamMma y4eGHOro nmpeamera
«Xumusi_0a30Bbl1ii ypoBensb_ 10-11 k1accbn»

CrnoxHble >(QUpbl Kak IPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. I'maponus
cJ10kHBIX 3¢ upoB. XKupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb KUPOB.

VYrneBoasl: cocTaB, Kiaccu(uKanus ~— yrieBojoB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbl, (U3NYECKHE U XMMHYECKHE CBOMCTBA (B3aUMOJEHCTBUE C
runpokcuiom Meau(Il), okucnenne ammuadHbM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. Potocunre3. pyKkTo3a KaK H30MEP IITHOKO3BI.

Kpaxman m nemnono3a Kak NpupoaHele nmosmuMepbl. CTpoeHue KpaxMaia H
HEeJUTI0I03bl.  PU3NYecKue W XUMHYECKHE CBOMCTBAa Kpaxmania (THIpOJu3,
KAauECTBEHHAS PEAKIUS C HOJIOM).

OKCHEpUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CHUPTOB, KAaUE€CTBEHHbIE PEAKLUUU OJHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHbBIX CHUPTOB (B3aMMOJCICTBHE TIJIMLEPUHA C
rugapokcuom meau(ll)), anbaeruioB (OKMCIEHUE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepeOpa(l) u runpoxcugom menu(Il), B3ammopeicTBHE Kpaxmalia € HOIOM),
IIPOBEICHHE NMPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

PacuérHbie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEaKIUU MO0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WJIM TPOYKTOB PEAKIIUN).

A3oTcoaeprkamue OpraHu4eckKue COeIMHEHHUS.

AMUHOKHUCIIOTH Kak aM(pOoTepHble opranuyeckue coeanHenus. dusnueckue
YU XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe IimuuHa). bronormyeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. [lepBuuHasi,
BTOpUYHAs M TpEeTUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

DKCHEpUMEHTAIbHBIE METOJbl M3YYEHHUsS] BEIIECTB M HX MPEBpaIlCHUIL:
HaOJI0ICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalus OEIKOB MPH
HarpeBaHUM, LIBETHbIC PEAKLIUU OEIKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHECHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUN, CPEAHSS MOJICKYJIApHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUS.
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OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YECHHUS BEIIECTB W HX IPEBpALICHUI:
O3HaKOMJIEHHE C 00pa3llaMH MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IUIACTMAcC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanusanust MEeXIpPEIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kyacce OCYUIECTBIIIETCS YEPE3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK U NOHSITUH, SBISAIOIIUXCS CUCTEMHBIMHU IS OTHEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHaJU3, CUHTE3, Kiaccuukauus, MNepuoJuIHOCTb, HAOIIO/IECHNUE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJICIIMPOBAHMUE.

dusuka: Marepus, OJHEpPIrUs, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
HSHEPreTUYECKU ypOBEHb, BEIECTBO, TelI0, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YIJIEBOJBI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILIMBO,
peCypCHl.

TexHoyorus: NUIIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IIUTaHMI,
MOIOILIME CPENCTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE Ipernaparsl, MaTepUalIbl U3
VCKYCCTBEHHBIX M CHUHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000JI0YKa. DHEPreTUuecKre YpOBHH, MOJAYPOBHU. ATOMHBIE OpOUTaH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeziesieHusl 3JIEKTPOHOB MO OpOUTAIAM B aTromax
3JIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NepuoanyecKoro 3akoHa u llepmoamyeckoil CucTemsl
xumudeckux sneMmeHToB . M. MeHnaeneeBa ¢ COBpEMEHHOU TEOPUEW CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHUS CBOMCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TpyINaM M MepUoiaMm.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.
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CrpoeHne BemiecTBa. XUMHYECKass CBA3b. BHIBI XUMHUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJSIpHAas W TOJSpHAsl, MOHHAs, MeTauindyeckas). MexaHu3Mbl
oOpa3oBaHHsI KOBAJICHTHONM XWMHYECKOW CBS3M (OOMEHHBIM W JIOHOPHO-
aKuenTtopHslil). BomopoaHas cBsA3b. BaneHTHOCTb. DJIEKTPOOTPHULATEIBHOCTb.
Crenenb okuciieHus. OHBI: KATHOHBI 1 AaHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIDHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. THIbl KPUCTATNIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne 0 nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10J1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COECIMHEHUM. Howmenknatypa
HEOPraHUYECKUX BEIIECTB. | €HETHYeCKass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJIEKANUX K PA3JIMYHBIM KJIaCCaM.

Xumuueckas — peakuud. Kimaccupukanmss — XMMHYECKMX — peakluil B
HEOPTraHWYECKON M OPraHWYeCKOM XHMHH. 3aKOH COXPAaHEHMsI MacChbl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPALLEHUs SJHEPTUHU [IPU XUMUYECKUX PEAKLIUAX.

CKOpOCTh peakluH, €€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XUMHYECKOEe paBHOBecue. DaKTOphI, BIUAIOIIME HA COCTOSHHUE
xuMu4deckoro paBHoBecus. [Ipunnun Jle [latense.

OnexTponutryeckas auccouuanus. CuibHbIe U ciadble 31ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, IEJI0YHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.

OKCIIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BEUIECTB M MX MPEBPALLICHUI:
neMoHcTpanus Tadaui «Ileproguyeckas cucrema XxuMuueckux siaementos . U.
MenneneeBay, M3yueHHE MoOJeNed KPUCTAIUIMUECKUX PELIETOK, HaONIOeHHE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (pa3jokeHUe NepoKCuIa
BOJIOPOJIa B MPUCYTCTBUU KaTaJu3aTOpa, OMPEIEICHUE CPEABI PACTBOPOB BEIIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, PEaKUMH HOHHOrO OOMeHa),
POBEJCHUE MPAKTUUECKON padoThl «BrusHue paznuyHbix (HakTOpOB Ha CKOPOCTh
XAMHUYECKON pEAKIUM».

Pacuérnbie 3anaun.

Pacuérel 1O ypaBHEHMSIM XUMHYECKMX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM IIOHATHUS «MACCOBAs
JIOJIs1 BELLIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilonoxkenne HemetaiuioB B llepuoaumueckoi  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
®u3nyeckne CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETALIOB (HAa IpUMEpE
KHUCIIOpoJa, cephl, pochopa u yriepoaa).
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XUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HX  COCAMHEHUNH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIMX KHACIIOT, BOJOPOAHBIX COEAUHECHUN ).

[IprMeHeHnE Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.

Merannel. Ilonoxenne meramnoB B [leproanueckoi cucreMe XUMHUYECKUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. O0mne gusnueckue cBoricTBa MeTauioB. CriaBbl METaJIOB.
DNEKTPOXUMHUUYECKUI psAJl HAIPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATpUM, Kaliuil, KaJbIUH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJIe30, ME/Ib) U UX COCIMHEHUH.

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

OKCIIEpUMEHTAIBHBIE METOJBl M3YyYEHHUS BELIECTB M HMX IPEBPALICHUN:
U3Y4YeHUE KOJUIEKIMH «MeTamibl ¥ CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELIECHUE
HKCIIEPUMEHTAJIbHBIX 3aja4, HAOJIOJIEHUE U OIKCAHUE JIEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHU]IA ATIOMUHUSA C PACTBOpaAMU
KHCJIOT U IIEJI0YEed, KaYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJLIOB).

Pacuérnble 3anaun.

PacuéTtel macchl BemiecTBa WM 00OBbEMaA ra3oB IO W3BECTHOMY KOJIWYECTBY
BElIECTBa, Macce WIM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIHH BEILECTB,
pacuérbl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIMH, €CIIA OJJHO
13 BELIECTB UMEET IPUMECH.

XuMusl ¥ ’KU3Hb

Ponp xuMum B oOecrieyeHUH KOJOTHYECKOM, SHEPreTHUYECKON W IHIIECBOM
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINM.

[IpeacraBnennss 00 OOMMX HAyYHBIX [PUHLHUIIAX MOPOMBIILIEHHOTO
ITOJTYYEHHUSI BXKHEUIIINX BEILIECTB.

YenoBek B MHpE BELIECTB W MATEPUAIIOB: BAKHEUIIME CTPOUTEIIBHBIE
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTepuajbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuaibl JIsl JIEKTPOHHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE WU MUHEPAIbHbBIC
yaoOpeHus.

XuMus M 3I0pPOBbE YEIIOBEKA: NpaBUJIa MCIOJIB30BAHMS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia 0E30MaCHOTO WCIIOJIB30BAHUS MPENapaToB OBITOBON XUMUHU
B MIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHble CBA3H.

Peanuzanust MeXNpeOMETHBIX  CBsI3ed TOpW  HU3ydyeHUH OOmend u
HEOpraHW4ecKor XUMuM B 11 Kjacce ocylIecTBISETCS Yepe3 UCIIONIb30BAaHUE KaK
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OoOIMX EeCTECTBEHHO-HAYyYHBIX TOHATHH, TaK W TOHATHH, SBJISIOMIUXCS
CHUCTEMHBIMH JIJISL OT/ICTBHBIX MTPEAMETOB €CTECTBCHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAy4YHBIH (DakT, rUmoTes3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIaCCH(PUKAIMS, TEPUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPCHHE, SBIICHHE.

dwusnka: MaTepHsl, SHEPTHs, Macca, aToM, JICKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOII, PAJMOAKTHBHOCTh, MOJICKYJIa, SHEPTCTHUCCKUI YPOBEHb, BEIIECCTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHHUSI, CKOPOCTb.

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

['eorpadusi: MuHEpaibl, TOPHBIC MTOPOJIbI, MOJIE3HBIC UCKOIIaeMble, TOILIURBO,
PECYPCHI.

TexHOomOTHSA: XUMHYECKasi MPOMBINIJICHHOCTh, METAJLUTYPTHs, MPOU3BOJCTBO
CTPOMUTEIIBPHBIX MAaTEPUAJIOB, CEIbCKOXO35IHCTBEHHOE IIPOU3BOJICTBO, ITHIIEBAs
MPOMBIIIJICHHOCTh,  (hapMarieBTUUeCKass  IPOMBIIIJICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX TMpernapaToB, MPOWU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJIEKTPOHHAS MMPOMBINUICHHOCTh, HAHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUNU HA BA30OBOM YPOBHE CPEJAHEIO OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TPOTPaMM  CpPEIHEro oOlEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeMETHBIM W TpeaAMeTHbIM). Hay4dHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OO0IIero
00pa30BaHMsl SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cOoOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOJAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0O0pa3oBaHusl BbIJCIEHBI CJICAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUUCKOW TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4KMe MOTUBAIIMH K O0YUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPaJAHULIMI 0a30BOM HAYKHU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YarOUIMXCs PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIMMHU LEIOCTHOU
CHUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIM4YKE MTPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
LEIU U CTPOUTH KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUA MpeAMeTa «XHUMHs» JOCTHTaloTCs B
eIMHCTBE Y4eOHOM ¥ BOCHUTATEIbHOW [JIE€ATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HIealaMUd POCCUUCKOTO TPa)KJAHCKOro OOIEeCTBa, MPUHATHIMU B OOILECTBE
HOPMAaMM Y TpPaBWIAMM  TOBEJEHHUS,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OMbITA MO3HABATEILHOM UM TNPAKTUYECKON JESTENbHOCTU
oOy4JaronmMxcs Mo peaju3aluy MPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaskIaHCKOr0 BOCIMTAHUA:

OCO3HaHUS 00YYaIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;
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MPEACTABICHUS. O COLMAIBHBIX HOPMax M NPaBUIaX MEKINYHOCTHBIX
OTHOILICHHI B KOJUUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH TNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN YyYE€OHBIX M MO3HABATEJBbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh WM TMPUHHUMATh MOTHBBI, HaAMEPEHUS, JIOTHUKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUUHbBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPUECTBAa B 00JIACTU TEOPUU MU MPAKTUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  SKCIEPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTUKOB;

MHTEpeca M I03HABaTEIbHBIX MOTHUBOB B IMOJYYEHUUM M IOCIEIYIOLIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTUKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIOCOOHOCTH OLICHMBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IMOBEJIEHUE M MOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbl 310POBbSI:

MOHMMAHUSl LIEHHOCTEH 3J0pOoBOTO M 0Oe3omacHoro olpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM AEATEIBHOCTH;

NOHUMAaHUsl UEHHOCTH NPaBWJI HMHIUBUAYAIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIIEI0BATEIbCKON
NEATETbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEATEIbHOCTH;
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YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHWH NPAKTHUYECKUX 3a1ad
COILIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Y4YEeHUIO Mpodeccuil pa3muyHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TpacKTOPUH
oOpa3oBaHus, Oyayuied MNpoPeccuu W peanu3aluud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HUCTOUHHUKY
CYILIECTBOBAHMS )KM3HHU Ha 3€MJIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIbHOW CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHAIIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
MPUPOIHON Ccpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAIIBHOU
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) 1EHHOCTH HAYYHOI'0 NO3HAHUS:

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

MOHMMAaHUS CHeUu(UKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
GbopMHUpPOBaHUN PAIMOHATIBLHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
mpeacTaBiieHuss 00 OKpPYKAroIIeM MHUpE Kak O €IMHCTBE MPHUPOJbI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKJAEHHOCTH B 0OCOOOW 3HAYMUMOCTH XUMUU JJIsI COBPEMEHHOM
UUBUJIM3AUUM: B €€ TYMAHHCTUYECKOM HAIPaBICHHOCTH M BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpHI, PEIICHUHU TI00aTbHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIrETUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, O00ECIICUCHUHU YCIOBUMU
YCHENIHOTO TPpyJAa W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KXKIOTO 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
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJlaTh 00OCHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HWMECIONIUXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS s
perieHus Mpo0JIeM B peabHbIX KU3HCHHBIX CUTYAITUsX;

UHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU IMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3nyHbIX chepax npodhecCuoHATbHOM
NEATeTLHOCTH.

METANIPEJMETHBIE PE3YJIBTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IIeHayYHbIC TOHSATHUS, OTpaKaroluue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHEUUPUKY METOJO0B TMO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIecc, CUCTeMa, HayYHBIH (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclielOBaHNe, HAOTIOIeHNEe, N3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCalbHbIe Y4eOHbIC NeWcTBUs (TO3HABaTEIbHbIC, KOMMYHUKATUBHBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4YcOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJianenue YHUBEPCAJIbHBIMU yueOHbIMH NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30BbIe JJOrMUYecKUe eiiCTBHUS:

CaMOCTOSITeIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;
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ONpENENATh LENNU JAEATEIbHOCTH, 3aJaBas IMAapaMeTpbl M KPUTEPUH HX
JOCTUKEHHUSI, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTHU C ITOCTABIICHHBIMU LIEJSIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH HUX B3aUMOCBS3b,
WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBJICHUU

BBIOMpATh OCHOBAaHUA M KpPUTEpUU [UIS KIacCU(UKAIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTU W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIENH, TPEOOPA3OBHIBATH MOJIEIIbHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOU
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJCJIbHBIC MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuuu;

dbopMyIHpOBATH LS U 3a/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITETLHO C(OpPMYyIHMpPOBAaHHBIE BOIPOCH B KayeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMHU CaMOCTOSITEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3ynbTar, (HopmMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJITATOB UCCIIEOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOALIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEN0BATENbCKOW U MPOEKTHOM
JEATEeIIbHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3ajlady, MPUMEHEHUIO Pa3IuYHbIX
METOJI0B ITO3HAHMSI.

3) pabora ¢ uHpopmaumeii:

OPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpP)KAHUSA, CIPABOYHBIE TOCOOUS,
pecypchl MHTepHETa), aHamTu3upoBaTh WH(OPMAIIMIO PA3IUYHBIX BHJIOB U (HOpM
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Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCT;

dbopMynupoBaTh 3aMpOChl 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  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIM S3BIK B KayeCcTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHPOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3udeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (OpMYyIibl, a00peBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAllMell Pe3yNbTaTOB IMO3HABATEIHHON JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENBHO HJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIMOJTHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON paboThl MO MCCIIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poekTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIMN B
X0J1e 00CYX/IeHUSI 1 0OMeHa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpeenss e€ Iend W 3aJadd, KOHTPOJIMPOBAaTh U TO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpejlaraéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHGHUHM YYEOHBIX U HCCIENAOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b (EeKTUBHBIN CMOCO0 HMX penieHus ¢ y4€TOM TOJyYeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISTh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJN3a
Y CaMOOIICHKH.
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ITPEAMETHBIE PE3YJ/IbTATDBI

10 KJIACC

[IpenMeTHbIE pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuMHS)
OTPAXKAOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, pOJIM XUMHUHM B TIO3HAHUU SIBICHHM
npupoasl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTypbl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS IPAKTUYECKUX 3a1ad
U 9KOJIOTHYEeCKH 00OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3[I0OPOBBIO M MPHUPOTHON
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAaHWUWA, KOTOpas  BKJIKOYAET:
OCHOBOITIOJIATAKOIIME IOHATHA (XMMHUYECKMH DJJIEMEHT, aToOM, 3JIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BEpHyTass U COKpallléHHAs), MOJIb, MOJSpHAas
Macca, MOJIIPHBIM O00BEM, YIIEpOJHbIM CKeleT, (yHKIHOHAIbHAs TIpymia,
paaukain, U30MepHUs, U30MEpbl, TOMOJIOTMYECKUI psAZl, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ M a30TCOJAEpXKAIIME COCAMHEHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIUHEHNUS); TEOPUHU U 3aKOHBI (TEOPUsI CTPOEHUS
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XWMHUU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHUMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH U
0e30MacHOM HCIOJIb30BAaHUM BAXXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
MPaKTUYECKOM AESTEIbHOCTH YEIOBEKa;

c(OpPMHPOBAHHOCTh YMEHUW BBISBISATh XApAaKTEPHbIE MPU3HAKU TOHSTHIA,
YCTaHaBJIMBATh UX B3aUMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHUS NpPU
ONMCAHUM COCTaBa, CTPOCHHUS U MPEBPALICHUI OPTraHUYECKUX COETHMHEHMI;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
GopMysl OpraHMYECKHX BEIIECTB U ypPAaBHEHUH XMMHUYECKUX pEakUuH,
U3rOTaBIMBATh MOJEIM MOJIEKYJ OpPraHMYECKUX BELIECTB JUISl WIUTFOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh HU3YyYEHHBIX
OpraHMYeCKUX BEHIECTB MO HX COCTaBY U CTPOCHUID K OMNPEACIEHHOMY
KJIacCy/Tpynmne CcoelnHEeHUuN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKalline
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), [aBaTb WM Ha3BaHUA 110
cuctematuyeckoil HomeHknatype (IUPAC), a Takkxe NpUBOAUTH TPUBHAIBbHbBIE
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HA3BaHUSl OT/EJIbHBIX OPraHUYEeCKUX BEHIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATWICHIJIMKOJb, TNHIEpUH, (eHos, (hopMalbIeru], aleTaabIerul, MypaBbUHas
KHUCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAsST KUCJIOTA, TIII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

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

cOPMHPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranunueckux BemiectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHSI MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPAa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIMJIEH, alleTUJIEH,
oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAHOJ, ATAHOJ, ATHJICHIJIUKOJIb,
TIUIEpUH, (EHOM, aleTalbJACeTH]l, MypaBbUHAas U YKCYCHasi KHUCJIOTHI, TJIIOKO3a,
Kpaxmasi, IeJUTI0NI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYII;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chlpbsd (HE(QTh, NUPUPOAHBIA Ta3, Yroyib), CIOCOOBI WX MepepabOTKU M
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

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

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUs, UCIOJIb3YEMbIX B XUMHUH MPU W3YUYEHHUH BEUIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJB30BaTh CUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOII0OATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IOl U J1aDOpaTOPHBIM O0O0OpPYJAOBaHUEM, a TaKXe IpaBWiia OOpalIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOPMHPOBAHHOCTh YMEHHI TUIAHUPOBATh U BBHIMOJHATH XUMUYECKUM
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpEeBaHUH, OJTyUEHUE
STUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUYE€CTBEHHbIC PEaKIUHh OPraHUuYECKHUX
BEI[ECTB, JCHATypalusi OCIKOB MPU HArpEeBaHWUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBUHM C TMpaBWIAMU TEXHUKA OE€30MaCHOCTH TIpU OOpaIlleHuu C
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BEIIECTBAMH U JIA0OpaTOPHBIM O00OpPYAOBAaHWEM, TPEACTABIATH pPE3yIbTaThl
XAMHUYECKOTO JKCIIEPUMEHTa B (oOpMe 3alliCH ypaBHEHUH COOTBETCTBYIOIIUX
peaxiuii 1 GOpMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB,;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHpOpMAIMIO, TONYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHpopmaruu, IuTepHeT u apyrux);

cOPMUPOBAHHOCTh ~ yMEHHW  COONIONATh  TMpaBWiIa  IKOJIOTHYCCKHU
1€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IEIIAX
COXPaHEHHUsI CBOETO 3J0POBbsl M OKPY’KAIOILIEH MPUPOTHONW Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIIICHUST W TPEAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeII0BEeKa;

Ui 00y4arouIuXxcs ¢ OrpPaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX ITO3HAHHUS BEIIECTB U
XAMHYECKUX SBICHUA;

JUIS CIIETIBIX W CJIA0OBHIAIIMX OOYyYaloOlIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOYeUHYI0 cuctemMy oOo3HadeHui JI. bpaitns mis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XAMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHPA, POJIM XHUMHU B TO3HAHUU SIBICHUU
npuponabl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEIISHUs] IMPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWM, KOTOpas  BKIIFOYAET:
OCHOBOTIOJIATalOMINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AIICKTPOHHBIE OpPOWTANM aTOMOB, HOH, MOJICKYJa, MOJb, MOJSPHBIH OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCJICHHS, XUMUYECKasl CBS3b
(KoBaJIeHTHas, MOHHAs, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTUYECKAS JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHUYECKOM peakiuv, XHMHYECKOE€ PaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneesa,
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3aKOH COXPAaHEHUS MACCHI BEIIECTB, 3aKOH COXPAHECHUS U IPEBPAILCHUS dHEPTUU
P XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMUECKUN SI3BIK XHMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJOTHYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIY4YEeHUN U O€30MMaCHOM HCTOJIb30BAHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JICITCIPHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHUM BBISBIATh XapaKTEPHBIC TPU3HAKU TIOHATHM,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IMOHSITHUSA MPH
ONMCAHUY HEOPTaHNMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHUPOBAHHOCTh YMEHHMM HCMOJIb30BaTh XUMHUUYECKYIO CHMBOJIUKY JIJIsI
cocTaBiieHuss (opMysa BEIIECTB M  ypaBHEHMM XUMHUYECKUX  PEaKIIuH,
cucremarudeckyro HoMeHKIaTypy (IUPAC) u TpuBHaibHbIC HA3BaHUS OTACIBHBIX
HEOPTaHUYECKUX BeEIIEeCTB (yrapHblii Tra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MTUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUH OINPEJICSATh BaJICHTHOCTh M CTEIICHb OKUCIICHUS
XAMHUYECKUX BJIEMEHTOB B COCAMHECHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHYECKOH
CBSI3U (KOBaJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJOPOJIHAS]) B COCTUHECHUSIX, THUII
KPUCTAUTMYECKON pEeIIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJIspHasi,
MOHHAs, METAJJTMYECKas), XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPTaHHMYECKUX
COCIUHCHUM;

c(hOpMHUPOBAHHOCTH YMEHUMN YCTaHaBJIMBATh MIPUHAJJIC)KHOCTD
HEOPTaHUYECKUX BEIIECTB MO HX COCTaBY K OMNpPEAeIEHHOMY Kiaccy/TpyIre
COCIMHEHUHN (MPOCThIE BEIIECTBA — METAJJII U HEMETAJUIbl, OKCUbl, OCHOBaHUS,
KHCJIOTBI, aM()OTEepHbIE THAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI TIEPHUOANMIECKOT0 3aKoHa /JI.
N. MenaeneeBa U IEMOHCTPHPOBATH €0 CUCTEMATH3UPYIOUTYIO, 00BICHUTEILHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKHUX »dJieMeHTOB 1-—4 mnepuonoB Ileproanueckoil CUCTEMBI
xuMuueckux snemeHToB [[. WM. MeHneneeBa, MCHOJIb3ysl MOHATHS «s-, P-, d-
DJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTHA M3MEHEHUSI CBOWCTB XMMUUYECKHUX JIEMEHTOB U UX COCIUHEHUM
10 nepuoaaM U rpymnnaM llepuoauueckoi cucteMbl XUMAYECKUX diieMeHToB J1. U.
Menpaeneena;

chOPMHPOBAHHOCTh YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKUE CBOWCTBA HEOPraHUYECKUX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKON CBS3M MEXKIY HEOPraHMYECKUMHU
BEIIECTBAMHU C MIOMOIIBIO YPABHEHUN COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIUN;
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c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(UIMUPOBATH XMUMHYECKUE PEAKIUU TI0
pa3IMYHBIM TPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
3 deKTy peakiuu, U3MEHEHHUIO CTETEeHEH OKHUCICHHS 3JIEMEHTOB, 00paTHMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUH COCTABJISATh YPaBHEHUS PEAKIUN pPa3TMIHBIX
THUIIOB, TOJHBIE U COKpPAIIEHHBIC YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCJIOBUS, IIPU KOTOPBIX ATU PEAKLIMH UAYT 10 KOHIA;

c(OPMHPOBAHHOCT, YMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIC
KAUEeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PAacCTBOPAaX HEOPraHUYECKUX
BEILIECTB;

chOPMHUPOBAHHOCTh YMEHHMM  PACKphIBaTh  CYHIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ATUX PEaKIUi;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peaKkiuu OT Pa3NuYHbIX (PAaKTOPOB; XapaKTep CMEIIECHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [larensbe);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMHUYECKUE IPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaka, a
Takke CPOPMUPOBAHHOCTH NPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUM Ta30B
pU XMMHYECKUX PEAKIUSIX, MAacChl BEIIECTBA WM 00BhEMA Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEII[ECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTHUU;

c(hOpMUPOBAHHOCTh YMEHUM COOII0ATh MTPaBUia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBHIMIOJHATH XUMHUYECKUM
AKCIIEPUMEHT (pa3jioKeHUe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKON PEAKIUH,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMu Ha cyib(dar-, kapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAJIbHBIX 3aJad T0
temam «Metaiub»y U «HeMmertaiib»y) B COOTBETCTBUM C MPaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamMma y4eGHOro nmpeamera
«Xumusi_0a30Bbl1ii ypoBensb_ 10-11 k1accbn»

NPEACTaBIATh PEe3yJbTaThl XMMHUYECKOrO JKCIepUMeHTa B ¢opMme 3amucu
YpaBHEHHI COOTBETCTBYIOIIMX peakuuil u (GopMyIupoBaTh BHIBOJABI Ha OCHOBE
ATHX PE3YyJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIu, MTHTepHeT u 1pyrux);

cOPMHPOBAHHOCTh ~ YMEHUH  cOONIONATh  NpaBUia  SKOJIOTUYECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHHUSI CBOETO 370POBbsl M OKPY>KAIOLIEH MPUPOTHON Cpelbl, OCO3HABAaTh
OIAaCHOCTh BO3/ICUCTBUS Ha JKUBbIE OPraHU3MbI ONPEACTIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens IIJIK, mosicHaTe Ha mpumepax cHocoObl YMEHBIIEHUS U
IPEeIOTBPALICHUS UX BPEIHOTO BO3/AECUCTBUS HA OPIaHNU3M UYEJIOBEKa,

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

JUIS CIIETIBIX M CJIA0OBUIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmy.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypesI
Pa3znea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOCHUS OPTraHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro nio pazaeny 3
Pa3nen 2. Yraesonopoabt
2.1 [IpenenbHbIE YIIEeBOAOPOIbI — aJKaHbI 2
29 HenpenenbHbie yraeBoaOpOIbl: alKEHbI, 6 |
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
24 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U 3 |
UX nepepadoTka
Hroro no pazneny 13
Pa3nen 3. Kuciiopoacoaep:xanue oprannyeckue coeinHeHust
3.1 Cruprel. ®eHon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 VYrneBoibt 3 1
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Uroro no pazgeny 13

Pa3znen 4. A3oTconeprkamye opraHudecKkue coe{uHeHust

4.1 AMUHBI. AMUHOKHUCIIOTHL. beku 3

Uroro no pazaeny 3

Pa3pnen S. BeicokoMoJIeKyIsIpHbIE COCAUHEHUSA

5.1 [Inactmaccel. Kayuyku. Bonokna 2

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2
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11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jesioB U TeM unppoBbIe
Ne /it P Kontpoabnsie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. TeopeTnueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemeHToB 1. 1. Menaeneena
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMHUYECKUE PEAKIUU 6 1 1
Hroro nio pazaeny 13
Pa3nes 2. Heoprannyeckasi XuMust
2.1 Merabl 1
2.2 Hemeramsi 9 1 1
)3 CBs13b HEOPTAaHUYECKUX M OPTAHHYECKUX )
’ BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMUS U )KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4vecTBo 4acoB JIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Koutpoapnbie  Ipakruieckue fl[SY‘IeHI/Iﬂ :)Iﬁl?a[;OBaTeanme
padoThI padoTsI pecypesI
| [IpenmeTt opranuueckoil XuMuu, e€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopus cTpoeHUs] OpraHUYECKUX
2 coenunenuiit A. M. byrnepoga, eé 1
OCHOBHBI€ ITOJIOKEHUS
[IpencraBienue o kiaccuPpuKauu
3 opraHu4eckux Beniects. Homenknartypa |
(cucreMaTuveckas) U TpPUBHAIBHBIC
Ha3BaHUs OPraHUYECKUX BEILECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTUYECKHUM PsIJT
5 MeraH u 3TaH — npocTeniue 1
MPEACTaBUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOKWCTBA 1
7 OTHIIEH U IPOIHJIEH — MPOCTENIINE 1
MIPEACTABUTENH AIKEHOB
g [Tpaktuueckas padbora Ne 1. «[lomyuenue | |
ATUJIEHA U U3YUYE€HUE €0 CBOWCTBY
9 Ankanuensl. byraguen-1,3 u 1

MetunoyraaueH-1,3. Ilomyyenue
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CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKHMHEBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUYECKUH Psil. ALETHIIEH —
MPOCTEUILINN NPEICTABUTEIb ATIKUHOB

11 Brruucnenus no ypaBHEHUIO XUMUYECKOU
peakuumn

12 Apensr: 6eH3011 1 TOIY0J. TOKCHYHOCTB
apeHoB

13 ['eneTnueckas CBsI3b yIrie€BOJOPOAOB,
MIPUHAIIEKALIUX K Pa3IMYHbIM KJlaccaM
[IpupoiHbIE ICTOYHUKH YIJIEBOIOPOIOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC
ras3el, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoIHBIE HICTOYHUKH YIJIEBOIOPOOB:

15 MIPUPOHBIN a3 U MOMyTHBIE HEPTIHBIC
ra3el, He()Th U MPOAYKTHI €€ epepaboTKu

16 Kontponbnas paboTta mo pazaeny
«YTneBoaopoab»

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJI. BoopoaHas cBs3b

13 MHoOroaTroMHbI€ CIUPTHI: 3TUIICHTIIUKOIb U
TJIMLEPUH

19 DeHOIT: CTPOCHHE MOJIEKYITBI, (PU3UIECKUE
1 XUMUYECKHUE CBOWCTBA, MPUMEHEHHE

20 Anpaerunsl: GopManbaeTu U
aneTanbAerul. AueToH

21 OHOOCHOBHBIE TIPEIeTbHbBIEC KAPOOHOBHIE
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22

23

KHUCJIOTBI: MypaBbUHAs U YKCYCHas
[IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

CTCapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHI, KaK
IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHCJIOT

24

Mbu1a Kak COJIU BBICHIUX Kap6OHOBI)IX
KHCJIOT, UX MOIOIIIEE ACHCTBIE

25

26

Cnoxxuble 3()UpHI KaK IPOU3BOIHBIC
KapOOHOBBIX KHCIOT. [ MAPOIIH3 CIIOKHBIX
3¢upoB

JKupbl: ruapoNn3, MpUMEHEHHUE,
Ononoruyeckasi pojb KHPOB

27

VYTrieBoibl: COCTaB, KiacCU(pUKAIHS.
Baxneiinme npecTaBUTeN!: TIIOK03a,
¢bpyxTO3a, caxaposa

28

29

30

31

Kpaxmai u nemirono3a Kak npupoHbie
MOJINMEPBI

KonrtponsHas pabota no pasaeny
«Kucnopozacoaeprxariye opranndeckre
coenuHeHU/ Beepoccuiickas
MpoBepoyHas pabora

OO1m1ast XxapaKTepUCTHKA a30TCOAECPIKALINX
OpPraHUYeCKUX COCTUHEHUH /
Bcepoccuiickas npoBepouHas paboTta

AMUHBI: METHJIAMHUH M aHUJIUH

32

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
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OpPraHUYeCKUE COCTUHEHHUS, UX
ouosoruueckoe 3HaueHue. [lenTuasl.
besku Kak mpUpoIHbIE
BBICOKOMOJIEKYJIIPHBIE COETMHEHUS

33 OCHOBHBIE TTOHSITUS XUMHHU 1

BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OCHOBHbBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUH. 1
[InacTmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

34 2 2
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11 KIIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIys aToMOB

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHusl

DJIEeKTPOHHbIE
undgponbie
o0pa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XUMHUYECKHUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOM
TEOpUEH CTPOCHMS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHHsI CBOWCTB
XAMUYECKHX JIEMECHTOB U HX COCIUHECHHUH I10
rpymiaM v nepuojam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAYKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BUJIbI; MEXAHU3MBbI 00pa30BaHMS
KOBaJICHTHOM CBs3U. BogopoaHas cBs3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenenn okucieHns. Bemecrsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[ToHsITHE O TUCTIEPCHBIX CUCTEMAX.
HcTuHHBIC ¥ KOJJIOUTHBIC PACTBOPHI.
MaccoBast J10JIs BEIeCTBa B pacTBOpE
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Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX coeMHEHUM. [ eHeTnueckas
CBA3b HEOPraHUYECKUX BEUIECTB, PA3IIMYHbBIX
KJIaCCOB

Knaccudukanus XuMHUeCKuX peakiuuii B
HEOPraHWYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MAcChl BELIECTB; 3aKOH
COXPAHEHHUs U IPEBPAILECHUS SHEPTUU NIpU
XUMHMYECKHUX PEAKLHAX

10

11

12

Ckopoctb peakiuu. OOpaTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3auyuHbIX (PaKTOPOB HA CKOPOCTH
XUMHYECKON PEaKIum»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHWYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTETBHO-BOCCTAHOBUTEILHBIC

peakiuu. [TousTre 00 snexTposnze
pacIiaBoB U pacTBOPOB COJIEHN

13

KonTponbnas padora Nel no pazaeny
«Teopernyeckne OCHOBBI XUMHUU»

14

Meraiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XMMUYECKUX deMeHToB /. M.
MeHpeneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METaJJIOB
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15

CrninaBel METAIIIOB. DJIEKTPOXUMUYECKUH P
HaIIpsHKEHUN METaJUIOB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIIMX
METaJUIOB (HATpUH, Kaaui, Kaabluid, MarHui,
QTIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
COETUHEHUN

19

20

21

22

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/a4 110 TEMe
«Mertanasn»"

Hemeranbl, ux monoxxeHue B
[leproandeckoit cucTeMe XUMHUECKUX
anemenToB JI. . MenjeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

du3nyeckue CBOMCTBA HEMETAJLJIOB.
ANIOTpONHs HEMETAIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XUMHYECKHE CBOMCTBA TraJION€HOB, CEPhI U UX
COeIMHEHUI

23

24

25

XuMudeckue cBoMCTBa a3oTa, hocdopa 1 ux
COEIMHEHU I

XHUMHYECKUE CBOMCTBA YIIIEpO1a, KPEMHHUS U
HUX COeIUHEHUN

IIpuMeHeHNe Ba)KHEUIINX HEMETAIOB U UX
COCIMHEHU I




© MAOQOY I'mmuasus Ne 86. PaGouast mporpamma y4eGHOro npeamera
«Xumusi_06a30Bbliii ypoBens_ 10-11 k1accbn»

O000111eH1E ¥ CUCTEMATHU3AaIMs 3HAHUHN 110
26 TteMme «HemeTtaniwly. Beruncienus mo 1
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U

TEPMOXUMHNYCCKUEC paC‘léTbI

[TpakTuyeckas padora Ne 3. «Pemenue
27 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 1
"HemeTansl"»

73 KonTponbnas padota Ne2 no temam
«Metamael» 1 «Hemeramisy

HeOpFaHI/I‘leCKI/IC H OPraHu4CCKHUEC KHCIIOThI.

29
HeOpFaHI/I‘leCKI/IC H OPraHu4CCKHNC OCHOBAHHA

AmdoTepHbIe HEOPTaHUIECKUE U
30 OpraHUYecKHe COeMHEHUs. | 'eHeTnueckas
CBA3b HEOPraHUYECKUX U OPraHUYECKUX

BCIICCTB

Ponp xumMun B 00eciedeHIU SKOJIOTHYECKOM,
31 SHEPTEeTUYECKON U MHUIIEBON OE30MaCHOCTH, 1
Pa3BUTUU MEAUITUHBI

[IpencraBienust 06 0OIMIMX HAYYHBIX
32 NPUHIUIIAX IIPOMBIILIEHHOT'O TIOJIyYEHHUS 1
BaXXHEHIITNX BEIIECTB

33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1

34 XUMUA U 370pOBBE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 34 2 3
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaTbl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpamMmal CpeaHeEro oﬁmero 06pa3OBamm

1

1.1

1.2

1.3

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

ChopMHUpPOBAaHHOCTh MPEJACTABICHUNH O XMUMHYECKOW COCTaBJISIOMICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMHH B TO3HAHUU
SBJICHUWA TIPUPONBI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBLHOM TI'PAMOTHOCTH, HEOOXOIMMOW JIs
pelleHrs TPAaKTHUYECKUX 3aJa4 M OSKOJOTMYECKd OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 310POBbIO U HpHpOI[HOﬁ cpeac

Bnagenue cuctemMoil XWMHUYECKMX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIararoime MTOHSTHS (monekyna, BaJICHTHOCTD,
3JIEKTPOOTPUIIATEIILHOCTh, CTENEHb OKHCICHUS, XMMHYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OO0BEM, YIIEpOAHBIA CKETeT,
(GyHKIMOHANMBHAS ~ Tpynma,  pagudkal,  U30Mepus,  HM30MEpHI,
FOMOJIOTMYECKUH psJl, TOMOJIOTH, YIJIEBOJOPOJAbI, KHCIOPOA- U
a30TCOJEpKAIINE COCAUHEHMs, OMOJIOrMYECKHd AaKTHUBHBIE BEILECTBA
(yrmeBompl, KUpBI, OCNKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOpPUHM U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opranmueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHUH, (HAKTOJIOTUUYECKUE
CBEICHMS O CBOWMCTBAaX, COCTaBe, TMOJYYEHHUH U O€30MacHOM
WCIONb30BAHUM BAXXKHEHIIMX HEOPraHMYECKUX M  OpPraHu4eCKUX

BELIECTB B OBITY M MPAKTUYECKOM IEATEIBHOCTH YEIOBEKa

ChopMUpOBaHHOCTh YMEHHUH BBIABIATH XapaKTE€PHblE MPHU3HAKH
MOHATUM,  yCTaHaBIMBaTb WX  B3aUMOCBSI3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TOHSTHUS TpPH OINUCAHUM COCTaBa, CTPOEHUSA U

HpCBpaH_ICHI/II‘;I OpTaHUYCCKUX COCIMHEHUI

1.4

c(hOpPMUPOBAHHOCTh YMEHHI HCIIOIH30BaTh XUMUYECKYH) CHUMBOIIUKY
JUISE COCTaBIIEHUSI MOJEKYISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOW) ¢GOpMya OpPraHMYECKHX BEMIECTB U  ypaBHEHUH
XUMHYECKHUX PEAKIIHi, M3TOTABIMBATH MOJCIH MOJICKYJI OPTaHUIECKIX

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

L.5

1.5

1.6

ChopmMupoBaHHOCTE ~ YMEHHH  yCTaHABIMBATh  IPHUHAJICKHOCTD
W3YYEHHBIX OPTraHMYECKMX BEIIECTB 10 MX COCTaBy U CTPOCHHIO K
onpeneaéHHOMY Kilaccy (TpyIne) COeIMHEHHH (yriieBOIOPOAbI,
KHCJIOPOA MW a30TCOAEp)KAIMe COEAUHEHHS, BBICOKOMOJICKYIISIPHbIC
COCJIMHEHUS), JaBaTh WM  Ha3BaHWS 10  CHUCTEMaTHYECKOU

nomenkiarype (IUPAC)

ChopmMupoBaHHOCTh YMEHHUS ONPEAEATh BUABI XUMUYECKOU CBSI3U B

OpPraHMYECKUX COCAMHEHUSX (OJUHApPHBIE U KPaTHbIE)

ChopmMupoBaHHOCTH  yMEHHUS MPUMEHATH: TOJOXKEHUS  TEOpUHU
CTpoeHHsI opranuyeckux BemecTB A.M. bytnepoBa mis oObscHeHus
3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH

COXPAaHCHUA MACChl BCUICCTB

YrieBoaopobl. Kucnopoaconep:xarue u a30TCOJIepHKaLIUE

OpPraHn4CCKHUC COCAUHCHUA. BbICOKOMOJ'ICKy.]'ISIpHBIC COCIUHCHUA

2.1

CdopmupoBaHHOCTh yMEHUN NPUBOAUTH TPUBHMAJIbHBIE Ha3BaHUS
OTJENbHBIX OpPraHMYECKUX BELIECTB (ITUJICH, MPOINMWJIEH, aleTHJIEH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibIerun,
MypaBbHMHAs KHUCJIOTA, YKCyCHAas KHCIOTA, OJIEMHOBAas KHCIOTA,
CTeapHHOBas KHCJIOTa, TJIOKO3a, (PYyKTO3a, Kpaxmai, IeJUTIIIo3a,

TJTALIVH )

2.2

2.3

ChopMupoBaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nueckue M XUMHUYECKHE CBOWCTBA THUIHYHBIX MpEICTaBUTENEH
PA3JIMYHBIX KJIACCOB OPraHUYCCKHUX BCHICCTB (MeTaH, 3TaH, 3THUJICH,
MpOMWIEH, aneTuieH, OyraaueH-1,3, mermwnOyraauen-1,3, OeHzodn,
METaHOJ, ATAHOJ, 3TUJICHTIUKOIb, TJIHIEPHH, (EHON, aleTanbIerus,
MypaBbUHAss M YKCYCHasi KHCIOTBHI, TJIOKO3a, Kpaxmall, IeJTI0J03a,

aMUHOYKCYCHasl KUCJIOTa)

C(I)OpMI/IpOBaHHOCTL YMCHHA HIUTIOCTPUPOBATH I'CHCTHYCCKYIO CBA3b
MCKIAY TUITNYHBIMH NpeACTaBUTCIIAMU Pa3INIHBIX KJIaCCOB
OpPraHN4Y€CKUX BCIICCTB YPABHCHUAMU COOTBECTCTBYIOIIUX XUMHWYCCKUX

PEaKIHii ¢ UCII0JIb30BAaHUEM CTPYKTYPHBIX (OpMyII

2.4

ChopMupoBaHHOCTB YMEHMUS XapaKTepu30BaTh UCTOYHUKHU
YTJIEBOAOPOAHOTO ChIpbs (HE(PTh, MPUPOIHBII ra3, yrojb), CHOCOOBI UX

nepepaboTKU U MPAaKTHYECKOe MPUMEHEHHE MPOIyKTOB IepepadoTKU

XUMHUS U )KU3HL. PacyéTrl
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3.1

3.2

CdopMHUpOBaHHOCTH YMEHHM BIIAJIETh CHCTEMOW 3HAHUK 00 OCHOBHBIX
METOJIaX HAay4YHOTO MO3HaHUs, UCIOIb3yeMbIX B XUMUU IIPU U3YUYECHUU
BEIIECTB W XHMHYECKUX sBIICHUN (HAONOJEHUE, HW3MEpEeHHeE,
OKCIICPUMCHT, MOI[CJII/IpOBaHI/Ie), HUCIIOJIBb30BAaTh CHUCTCMHBIC
XUMHYECKHE 3HaHHUS s [PUHATHS PEUIeHHH B KOHKPETHBIX

KU3HCHHBIX CUTYyallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMM COONIO/IaTh MpaBUia IOJB30BaHUS
XUMHYECKON TOCyIoil u 1ab0opaTOpHBIM OOOPYIOBaHHEM, a TaKKe
rpaBujia oOpalieHus: ¢ BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHHUIO na60paToprlx XUMHWYCCKHUX OIIBITOB

33

CdopMupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIIOJHATh XHMHUECKUAN
9KCIIEPUMEHT (MIPEeBpALICHUS] OPTraHUYECKUX BEIIECTB IIPU HarpeBaHuH,
MOJIyYEHUE 3TUJICHA U U3YUYEHHE €r0 CBOMCTB, KAUECTBEHHbIC PEAKIUN
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 YpaBHCHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyITUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yIbTaTOB

34

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOAUTH BBIYMCIICHUS 110 XMMUUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOAHOTO BEIIECTBA WM
MPOAYKTA peaklMy MO U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJTHOTO
13 UCXOJHBIX BEIIECTB WM MPOYKTOB PEaKIUN)

ChopMupoBaHHOCTb yMEHUHI KPUTHYECKH aHAJIU3UPOBATh
XUMHUYECKYI0 HH(QOpMAIMIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMUpOBaHHOCT, yMEHUHN COOJO/IaTh TMpaBUia IKOJIOTHYECKU
1enecoo0pa3HOro MOBENEHUs B OBITY U TPYIOBOM NEATEIbHOCTH B
LENAX COXPAaHEHHs] CBOErO 3/0pOBbS U OKPYXKAIOLIEH HPUPOIHOMN
cpeabl, OCO3HaBaTh OMACHOCTb BO3JEMCTBUS Ha >KUBBIE OPraHU3MBI
onpenenéHme OpPraHn4YC€CKuUX 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 PE3YJIbTAaTbl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI71 nporpaMmmasl CpeaHeEro oﬁmero 06pa3OBava

1

1.1

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Brnanenue cucreMOM XMMUYECKMX 3HAaHHUM, KOTOpas BKIIKOYAeT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0UKA aTOMa, §-, p-, d-dIIEKTPOHHBIE OPOUTAITH AaTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb
OKMCIIEHMsI, XMMHYECKas CBS3b, MOJIb, MOJISIpHas Macca, MOJIPHBIN
00bEM, KpUCTAIMYECKas pelETka, THIbl XUMHUYECKUX peakiui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHE,
peakiuu HOHHOTO OOMEHa), pacTBOpP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAs]  TUCCOLMAINSA, OKUCIUTENb, BOCCTAaHOBUTEIb,
CKOPOCTh XMMUYECKOW pPEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl DIEKTPOJUTHYECKON aucconuanuu, [lepuogmueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHUS] MacChl), 3AKOHOMEPHOCTH,
CHUMBOJIMUECKHUH A3bIK XUMUH, (PAKTOJIOIMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHMM U OE30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHMIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKa

1.2

CdopmMupoBaHHOCTh yYMEHUW BBISBIATH XapaKTEpHbIE MpPHU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB M UX IPEBpALICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

1.3

1.4

1.5

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

MOI[CJ'II/IpOBaHI/Ie)

C(I)OpMI/IpOBaHHOCTL YMCHI/Iﬁ OIpeaACIATE BAJICHTHOCTL M CTCIICHb
OKHCJICHHUSA XHWUMHYCCKHUX OJJICMCHTOB B COCAHMHCHHUAX Pa3JIMUYHOIO
CoCTana, BU XHUMHYISCKOMN CBsA3HU (KOBaJ'IeHTHaSI, HWOHHAas,
METALIMYCCKad, BO,Z[OpOI[HaH) B COCIHMHCHUAX, THUII KpHCTaHHI/I‘{eCKOﬁ
peH_IéTKI/I KOHKPETHOT'O BCIICCTBA (aTOMHaH, MOJICKYJIApHAsA, MOHHAad,

MeTaJUTHIeCKas)

CdopmMupoBaHHOCTh YMEHUN ONpPEAENATh XapakTep Cpellbl B BOJHBIX
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pacTBOpax HEOPraHUIECKUX COCITMHCHUN

ChopmupoBaHHOCTE  yMEHUS  KJIACCH(UIUPOBATH  XUMHYECKUE
peaKIyy MO Pa3IMYHBIM NMpPU3HAKaM (YUCITY M COCTaBY pearupyroIix
1.6 BEIIECTB, TEIIOBOMY J(h(}EeKTy peakiuu, HW3MEHEHHUIO CTereHel
OKHUCJICHUS  DJJIEMEHTOB,  OOpaTUMOCTH  pEaKIUH,  yYaCTHIO

KaTaJlu3aTopa)

ChopmupoBaHHOCTH YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIUi
17 pPa3JIMYHBIX THUIIOB, IMOJHBIE W COKpAlIEHHBbIE YpPaBHEHUS pPEAKUUN
' HMOHHOI0 OOMEHA, YUUTHIBAs YCIOBUS, IPU KOTOPBIX 3TU PEaKUUU UIYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUIN MPOBOJIUTH PEAKIUH, MMOATBEPHKIAIONINE
13 KAa4eCTBEHHBIN  COCTAB  PA3JIMYHBIX HEOPraHMYECKHUX  BEUIECTB,

pacrno3HaBaTb ONBITHBIM HYTGM HOHBI, NPUCYTCTBYIOIIIUC B BOJHBIX

PacTBOpaAX HCOPTraHUYCCKHUX BCIICCTB

CdopmupoBaHHOCTh YMEHHI PacCKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-
1.9 BOCCTAaHOBUTEIbHBIX peaxiuit MOCPEACTBOM COCTaBJICHHS

AJIEKTPOHHOIO OajlaHca 3TUX peakLuit

110 ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH

XUMHUYECKON peaklMy OT pa3iuyHbIX (PaKTOPOB
CpopMUpPOBAaHHOCT, yMEHUH  OOBSCHATH  XapaKTep  CMEIICHHS
1.11 XUMHUYECKOIO PABHOBECUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JCUCTBUS

(mpunnun Jle Hlatense)

2 OO0r1ast ¥ HeOpraHUYeCKast XMMHS

CopMHUpOBaHHOCT, YMEHHMI pacKpbIBaTh cMbICH [lepuomnueckoro
3aKOHa J.1. Menneneesa u JIEMOHCTPUPOBATH ero

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

byHKIIIT

CpopMHUpOBaHHOCTH YMEHUM XapaKTePU30BaTh FJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHX 3j1eMeHTOB 1—4 mnepuonos Ilepuoanueckoit
CUCTEMBbl XUMHUYeCKHX ayeMeHToB J[.MI. MenneneeBa, HUCHOIb3ys
2.2 MOHATUSL  «S-, p-, d-dJEKTPOHHBIE OPOUTAIN», <«IHEPreTUYEecKHe
YpOBHU»,  OOBACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUs  CBOICTB
XUMHUYECKHUX 3JIEMEHTOB U MX COEJAMHEHUH MO MepHojaM M rpynnam

[Tepuoanueckoit cucremsl xumMmuueckux 3neMeHToB .M. Menaeneesa

)3 CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOLIUE

XHUMHUYECKHE CBOMCTBA HCOPTaHNYCCKUX BCHICCTB pPa3JIMYHLIX KJIACCOB,
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2.5

2.6

2.7

MOATBEPXKIaTh  CYIIECTBOBAHWE  T'CHETHYECKOM  CBS3M  MEKIY
HEOPTraHUYECKHUMHU BEllECTBAMH c IIOMOIIIBIO YpaBHEHHI

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

ChopMupOBaHHOCTH ~ YMEHMH  yCTAaHABIMBAaTh  IPUHAIJICKHOCTH
HEOPraHMYECKHUX BELIECTB IO MX COCTaBy K ONPEEIEHHOMY Kiaccy
(rpymme) coeiMHEHUN (MPOCThIE BELIECTBA — METAJUIbl U HEMETAILIbI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDBI, COJ'II/I)

ChopMupOBaHHOCTb YMEHUH MCIIOJIB30BaTh XMMUYECKYK) CHUMBOJIUKY
IUIs  COCTaBleHHMsT (OpMyJd BELIECTB M ypaBHEHUH XUMHUYECKUX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u TpuBuaiibHble
Ha3BaHMsI OTHEJIbHBIX HEOPraHMYECKHUX BeUIECTB (yrapHblii ras,
YIJIEKUCHIBIA Ta3, aMMHUak, rameéHas HW3BeCTb, HeEraméHas H3BECTb,

MUTHEBAs COJA, TUPUT U JPYTHE)

ChopmupoBaHHOCTh YMEHMI XapaKTepH30BaTh (OMHCHIBATH) 0OIIUE
XUMHAYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIATh  CYIICCTBOBAHWE TCHETUYCCKOM  CBS3M  MEXKIY
HEOPraHWYECKUMHU  BEIIECTBAMH €  TOMOIIBKD  YpaBHCHHU

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHI/Iﬁ

ChopMupoBaHHOCTh YMEHUH MJIAHUPOBATH M BBINOIHATE XUMUYECKUN
9KCHEPUMEHT (pa3joKeHUue IEepoOKCHAa BOJAOpPOJa B IPUCYTCTBUU
KaTaJIn3aToOpa, ONPEIEICHUE CPEeAbl PaCTBOPOB BELIECTB C ITOMOILIBIO
YHUBEPCAJIBHOTO HWHAMKATOpa, BIMSHUE pa3IMYHBIX (aKTOPOB Ha
CKOPOCTh XHMMHYECKOH peakiuH, peakUud HOHHOro oOMeHa,
KayeCTBEHHbIE PEaKLUU Ha Ccysb(dar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTUOH AaMMOHMS, PEIICHHE SKCHEPUMEHTAIbHBIX 33J1ad II0 TeMaM
«Metamnel» n «Hemeraniabl») B COOTBETCTBUHM C MPAaBHJIAMU TEXHUKHU
0€30IacCHOCTH TNpH OOpaIleHWH C BEIIeCTBAMM M JIaOOPAaTOPHBIM
000pyJI0BaHUEM; MIPEACTaBIATh pe3ynbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIHX

peakiuii 1 GopMyJIMpPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB

2.8

2.9

CpopMHUpOBAaHHOCT, YMEHUN COOJIOJATh TMpaBHJIa TOJB30BAHUS
XUMHYECKON TOoCcynoil M 1mabopaTopHBIM OOOpYIOBaHHEM, a TakKkKe
MpaBmiia 0OpalleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIHSIMHU

110 BBIIIOJTHCHHUIO na60paT0pHHx XUMHYCCKHX OIIBITOB
C(I)OpMHpOBaHHOCTL yMeHHf/'I XapaKTCPU30BaTh XUMHUYCCKUC
IMPOLECChI, JCKAINMUE B OCHOBC IMPOMBIINIJICHHOI'O ITOJIYUYCHUA cepHoﬁ

KHCIIOTBI, aMMHaKa, a Takke cPOpPMHUPOBAHHOCTH INMpeACTaBIeHUI 00
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3.1

oOHIMX HAy4yHBIX MPHUHIMIAX M  DKOJOTHYECKHX  MpolieMax

XUMHUYECKOT0 IIPOU3BOJICTBA

XuMus U kU3Hb. Pacu€Tsl M0 XUMUYECKUM YPaBHEHUSIM.
ChopmupoBaHHOCTh TPEICTABICHUH O XUMHUYECKOW COCTaBISIONICH
€CTeCTBEHHOHAYYHOW KapTUHBI MHpA, pPOJIM XUMUU B [O3HAHUU
SBJICHUWA TPHUPOABI, B (OPMUPOBAHWU MBIIUICHUS H KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TI'PAaMOTHOCTH, HEOOXOAMMOM s
pelIeHUs TPAKTHYECKUX 3alad H JKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIECHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON cpesie

3.2

CdopmupoBaHHOCTH yYMEHUHI KPUTUYECKH aHAJIM3UPOBaTh
XUMHAYECKYI0 HH(OpMaIMio, MOJyYaeMyl U3 Pa3HBIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIUH, ceTb IHTEpHET U ApyTrHe)

33

CpopMHUpOBAaHHOCT, yMEHUW COOJIIOAATH TIpaBUjIa IKOJIOTHYECKU
1enecoo0pa3Horo MoBeNeHUs B OBITY M TPYAOBOM NEATENBHOCTH B
LEIAX COXPAaHEHUS CBOETO 3J0POBbS M OKPYKAKOUICH NPUPOITHON

cpebl

34

3.5

Oco3HaBaTh  OIMACHOCTh BO3JECHUCTBHS HAa KUBBIE OPTraHU3MBbI
ONpeACNEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszatens [IJIK, noscHaTh
Ha MpUMepax crnocoObl YMEHBIICHUS U MPEAOTBPAIlEHUs UX BPEIHOTO

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

CdopmupoBaHHOCTH YMEHHH MPOBOANTH BBIUMCIICHUS c
WCTIOJIb30BAHNEM TIOHSTHS «MAaccoBasi JIOJSl BEIIECTBA B PAacTBOPE»,
OOBEMHBIX OTHOLIEHMH Ta30B NpPHU XHMUYECKUX PEAKIHUSAX, MAacChl
BellecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIHMYECTBY BEILECTBA,
Macce Wid 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMHU BEIIECTB,
TEII0BOro d(QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCHICCTB, MMPEBPALICHUA U COXPAHCHHA SHEPTIUU
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
1

1.1

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

TeopeTnyeckre OCHOBbI OPraHUYECKON XUMHUHU

[Ipenmer opraHMYecKOM XHWMHH: €€ BO3HHUKHOBEHHUE, PAa3BUTHE U 3HAUYCHUE B
IOJyYEHUU HOBBIX BEUIECTB M MaTepuUalioB. TeopHs CTPOEHUS OpPraHUYECKUX

coequHennii A.M. BytnepoBa, €€ 0CHOBHbBIE MOJIOKEHUS

1.2

1.3

2.1

CtpykTypHBIE (OPMYIBI OPraHUYECKHUX BEIIECTB. [ OMOJIOTHS, H30MEpHS.
XHUMHUUYECKast CBSA3b B OPraHUYECKUX COCAMHEHUAX — OJUHAPHBIE M KpAaTHBIE

cBs3u. [IpencraBienue o kiaccuuKaluy OpraHnIECKUX BEIIECTB
Homenknarypa opraHnyeckux COEAMHEHUU (cHcTeMaTH4ecKas) U TPUBUAIbHbBIC
Ha3BAHUS BAXXHEHUIINX NPEACTABUTENIEHN KJIACCOB OPraHUYECKUX BEILECTB
YrieBogopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH psia. MeTaH u 9TaH — nmpocTeimue
MPEJICTaBUTENIN AJIKAHOB: (U3NYECKHE W XHUMHUYECKHE CBOWCTBA (peaKiuu

3aMCIICHUA U FOpeHI/ISI), HaxXOXKXIACHUEC B IPHUPOAC, MOTYUYCHUC U NIPUMCHCHHUC

22

2.3

AJIKEHBI: COCTaB U CTPOEHHUE, FOMOJIOTMYECKUH psl. DTWIEH M NpPONWIEH —
NPOCTEHIINE NPEACTAaBUTEIN AIKEHOB: (U3MUECKHE U XUMHUYECKHE CBOMCTBa
(peakuuu THAPUPOBAHUS, TaJOTCHUPOBAHUS, THUApPATAIUH, OKHUCICHHUS W
MOJINMEPU3ALIH ), TOJy4YE€HUE U IPUMEHEHHE

Anxaguensl: OyraaueH-1,3 u MerunOyramueH-1,3: cTpoeHue, BaxHeHIne
XUMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydeHne cHHTETHUECKOTO

Kay4dyKa U pe3UHbI
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2.5

AJNIKMHEL: COCTaB M 0COOEHHOCTH CTPOCHUA, TOMOJIOTHYECKHI pAA. AHGTI/IJ’ICH -
HpOCTCfIHIHfI MMpEACTAaBUTCIIb AJIKMHOB: COCTAaB, CTPOCHHC, (I)I/I3I/I‘ICCKI/IC n
XUMHYECKHUE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHUS, THAPATAINH,

TOpPEHMSI ), TOJy4YEHUE U IPUMEHEHHE

Apenbl. benzon: cocraB, crpoeHue, (U3MYECKHME W XHUMHYECKHE CBOMICTBa
(peakuuy raJoreHMpoBaHMs U HUTPOBAHUS), MOTy4YeHUE U puMeHeHue. Tomyout:
coCTaB, CTpoeHue, (usmueckue ¢  XUMHYECKHE CBOWCTBA  (peaxiuu
TaJIOTEHUPOBAHNUA WM HUTPOBaHUs), MOJIYYEHHE M INpPUMEHEHHE. TOKCHYHOCTH
apeHOB. ['eHeTHuYeckas CBS3b MEXAY YIVIEBOJAOPOJIAMH, MNPUHAJIEKAIIUMU K

Pa3IMYHBIM Ki1acCcaM
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2.6

[TpupoHbIE HICTOYHUKH YTIIEBOAOPOIOB. [IprpogHbIii ra3 1 momyTHBIE HEPTIHBIE
ra3el. Hedptp u e€ mpoucxoxaenune. CriocoObl nmepepabOTKH HePTH: MeperoHka,
KPEKHUHI (TepMUYECKHUH, KaTaluTudeckuil), nuponus. IIpoaykTel mepepaboTku
He(TH, MX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObiTy. KaMeHHBI yroib u

MIPOJYKTHI €T0 MepepadoTKu

3.1

KHCJ’IOpOI[COI[Gp)KaH_II/IC OPraHn4€CKUeC COCAUHCHUA

[IpenenbHble OJHOATOMHBIE CIUPTHL. METaHO U 3TAHOJ: CTpOeHHE, PU3NIECKUe
U XUMHYECKMEe  CcBOWCTBa  (peakuMM €  aKTUBHBIMU  MeTajllaMH,
raJIoreHOBOJIOPOJIaMU, TOPEHHE), MpPUMEHEHHE. BoJOpOoJHbIE CBSI3U MEXIY
MOJIEKYJIaMHM CIIUPTOB. JlelicTBUE MeTaHOJIa M 3TaHOoJIa Ha OpPraHU3M 4eJOBEKa.
MHoOroatroMHble CIUPTHL. ITHUICHIVIMKOJb U TIUIEPUH: CTpOeHUE, (pusndeckue u
XUMHUYECKHE CBOMCTBa (B3aMMOJCKHCTBHE CO  IICIIOYHBIMH  MeTallaMH,
KaueCTBEHHAsl peakilusi Ha MHOTOATOMHBIE CIHPTHI). JleiicTBHE HaA OpraHusm

YCJIOBCKaA. HpI/IMCHeHI/IC TIIMOEpruHa U OTUJIICHITIUKOJIA

3.2

@deHoNl:  CTpOEHHUE MOJCKYJbl, (U3UYECKHUEe ¢ XMMHYECKHE CBOWMCTBA.

Tokcuunocts penona. [lpumenenue dpeHona

33
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AJH)I[GFI/IZIBI N KCTOHBI. q)OpMaJII)I[GFI/IIl, ancTajibAacrua: CTpocHue, (1)H3H‘ICCKI/I€ u
XHMHYECKHE CBOMCTBA (peaKI_[I/II/I OKHUCJICHHUA M BOCCTAHOBJICHUSA, KA@YCCTBCHHBIC

peaKHI/II/I), IMMOJIYYCHHC U ITIPUMCHCHUC

OnHOOCHOBHBIE TpefeNbHble KapOOHOBBIE KHMCIOTHl. MypaBbuHas U YKCyCHas
KHUCJIOTBI: CTPOEHUE, PU3HUECKUEe U XMMUUYECKHE CBOMCTBA (CBOMCTBa, 00IIMe IS
Kjlacca KHCJIOT, peakius JTepuuKanuu), TMOJydyeHHE U IpPUMEHEHHeE.
CTeapI/IHOBafl MU OJICMHOBad KHCJIOTBI KaK NPCACTABUTCIIM BBICIIHUX Kap6OHOBBIX

KHUCI0T. Mbla Kak COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIeNCTBHE

3.5

3.6

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

VYraeBoasl: coCTaB, KiacCU(UKAIUSA YIIeBOAOB (MOHO-, M- M IOJIMCAXapuibl).
I'moko3a — mpocredmmii MOHOcCaxapuja: OCOOEHHOCTH CTPOEHHS MOJIEKYIbI,
¢bu3nueckre U XUMHUYECKUe cBoMCTBa (B3anuMoaelicteue ¢ rugpokcugom meau(Il),
OKHCJICHME aMMHauHbIM pacTBOpoM okcuga cepeOpa(l), BoccraHoBieHue,
OpOKeHHE TIIOKO3bl), HAXOXJIEHHUE B MpPHUPOJE, NMPUMEHEHHE, Ouoyornueckas
ponb. dotocunTe3. PpyKTO3a KaK U30MEP IIIIOKO3bl. KpaxMai u Hesiono3a Kak
npupoaHble nojaumepbl. CTpoeHHe KpaxMmana M LeuTosio3bl. dusznueckue u

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

A3OTCO,Z[Cp)KaH_II/IC OpraHn4YeCKUC COCANHCHUA
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4.1

4.2

AMHUHOKHCIIOTBI Kak aM{QOTEepHble OpraHudeckue coennHeHus. Pusnueckue u
XMMUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha IpUMepe INIMIUHA). buonoruueckoe
3Ha4YCHUE aMUHOKUCIOT. IlenTumnl

benku kak npuUpOIHBIE BBICOKOMOJEKYJspHbIE coenuHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OeNKOB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

THAPOJIN3, A€HaTypalus, KaYECTBCHHBIC pCAaKIIUKU Ha Oenku

BricokoMouneKy s ipHbIE COSMHEHMS

5.1

5.2

OCHOBHBIC TIOHATHS XHUMUH BBICOKOMOJICKYJIAPHBIX COGHHHCHHﬁZ MOHOMCD,
IMOJIMMEDP, CTPYKTYPHOEC 3B€HO, CTCIICHD MMOJIMMEPU3aAlUK, CPCIAHAA MOJICKYJIApHasA
macca. OCHOBHEIE MECTOABI CHHTE3a BBICOKOMOJICKYIIAPHBIX COCI[I/IHGHI/II‘;I —
noJIMmMepur3alvAa U NOJUKOHACHCAIHUA

3KCH€pI/IMCHTaJII)HI)I€ MCTOAbI HM3YUYCHHSA BCHICCTB HU HUX HpeBpaIIIeHI/IfII

03HaKOMJIEHHE ¢ 00pa3liaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacCTMAacc,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'O Kay4dyKa U pE3UHbL

11 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

1.2

1.3

XUMHUECKUH dJIeMeHT. ATOM. SIpo aTtoMa, W30TOMBI. DJIEKTPOHHAS 000JI0UKA.
DHEpPreTUUECKue ypoOBHHU, MOAYPOBHU. ATOMHBIE OpOHUTAIH, S-, pP-, d-DJIEMEHTHI.
OcoOeHHOCTH pacIpeesieHUs] JIEKTPOHOB 110 OPOUTANISIM B aTOMax 3JIEMEHTOB
MEPBbIX YETHIPEX NEPUOJOB. DIEKTPOHHAS KOH(UTYpaLlUsi aTOMOB

[Tepuonnueckuii 3akoH U Ilepuoanueckas cucrema XuMuueckux 3iueMeHTos 1. 1.
MenpeneeBa. Cps3p mnepuoanyeckoro 3akoHa U llepuonnueckoil cuCTEMbI
xuMuyeckux vieMeHToB [[.M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMMHYECKUX DJJIEMEHTOB W
o0pa3yeMbIX MMH MPOCTBIX M CJOXHBIX BELIECTB MO TpyNHaM M IMEepPHOAAM.

3HaueHue NEPpUOANYCCKOr0 3aKOHAa B pa3BUTHU HAYKHN

Crpoenue BemiecTBa. XHUMHUYECKas CBsA3b. Buabl XUMHYECKOW CBS3H
(koBajieHTHAsT HEMOJSIPHAST W TOJSpHAs, HWOHHAS, MeTandeckas). VIoHBI:
KaTHOHBI U aHWOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMUYECKON CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

1.4
1.5

BanentHOCTS. 3JICKTpOOTpI/II_IaTCJ'IBHOCTL. CreleHb OKUCIICHUS

BemectBa MOJICKYJIIPHOT'O U HCMOJICKYJIIAPHOI'0 CTPOCHMUS. 3aK0H IOCTOSHCTBA
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COCTaBa BEIIECTBA. THUMbl KPUCTAUINYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA
BEUIECTB OT THUNA KpuUcCTauuyeckod pemérku. [loHsTHe o AMCIEPCHBIX
cucrtemMax. VcTuHHBIE M KOJUIOMJIHBIE PacTBOPHL. MaccoBasi J10Jis BellleCTBa B

pacTBope

1.6

Knaccudukanus Heoprannyeckux coenneHnit. HomeHnknarypa HeopraHmueckux

BEILIECTB

1.7

1.8

1.9

1.10

Xumuueckas peaxkuus. Knaccudukanus XUMHYECKUX peakuui B
HEOPraHWYECKOM M OPraHWYeCKOM XMMHH. 3aKOH COXPAHEHMSI MacChl BEIIECTB,

3aKOH COXPaHEHMsI U MPEBPALICHHS SHEPTUN IPU XUMHUECKUX PEaKIIMIX
CkopocTb peakiu, e€ 3aBUCUMOCTb OT pa3IUnYHbIX (PaKTOPOB

Obpatumble peakiuu. XUMHYECKoe paBHOBecue. DakTOphl, BIUSIOLUIME Ha

COCTOsIHME XUMHUecKoro pasHosecus. [Ipuanun Jle [larense
Onekrponutuyeckas auccounanus. CuibHble M cnadble snekTpoiautsl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCIIasd, HEUTpAIIbHAs, LIeJI04Has1. Peakiiuu nOHHOro

oOMeHa

1.11

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC peakuuu

Heoprannueckas xumus

2.1

2.2

2.3

Hemeramnsl. [lonoxxenne HemeramwioB B llepuoauyeckoil cucreMe XMMUYECKUX
sanementoB JI.M. MenzeneeBa U 0COOEHHOCTH CTpOeHUs aToMOB. Duznyeckue
CBOMCTBa HEMETAIIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MpUMepe KUCIOpO/ia, Cephl,
dbocdopa u yriepona)

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TalOTEHOB, CEpbI, a30Ta,
dochopa, yriepoma W KpEeMHHUS) U HUX  COCAMHEHUH  (OKCHJOB,
KHCIIOPOJICOICPIKAIUX ~ KHUCIOT, BOJOPOAHBIX coenuHeHuil). [IpuMeHeHue

Ba)KHEHUIIIMX HEMETAIIJIOB U MX COCTUHEHUI

Mertamnel. Ilonoxenue meramoB B Ilepuognueckoil cucreMe XUMHYECKHX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UYEK
aToMoB MeTayuioB. OO0mme ¢puznueckue cBoicTBa MeTayiioB. CIUTaBbl METAJLIOB.

DNEKTPOXUMHUUECKUN Psijl HAIIPsHDKEHUH METallJIoB

24

2.5

3.1

XUMHYECKHE CBOWCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KaHi, KaJbIUH,
MarHuii, aJTIOMUHHHA, ITUHK, XPOM, JKele30, MeIb) W HX coequHeHwil. Oouue

CITIOCOOBI MOJIYYCHHU MCTAJIJIOB. HpI/IMCHeHI/Ie MCTAJlJIOB B 6LITy N TCXHHUKC

I'eneTnueckas CBSI3b HCOPTraHNYCCKUX BCUICCTB, IPHUHAMICKAINIUX K PA3TITNIYHBIM

KJIaccam
XUMUS U )KU3Hb

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

33

6630HaCHOCTI/I, Pa3BUTHU MCOWLIUWHBI. Iloustue o HAay4YHBIX ME€TOJAaX ITO3HAHUMA

BCIICCTB U XUMHNYECCKHUX pCaKHI/Iﬁ

[IpeacraBnenuss 06 OOIMMX HAYYHBIX MPHHIMIAX MPOMBIIIJICHHOTO TOJyYEHUS
BOXHEHIIMX BelecTB. YUenoBeK B MUpPE BEUIECTB U MATEPHUANIOB: Ba)KHEWILIHE
CTPOUTENBHBIE MaTEpHUalbl, KOHCTPYKUMOHHBIE MaTepualibl, KPackH, CTEKJIO,
KepaMuKa, MaTepualbl sl JIEKTPOHUKH, HAHOMATE€pUaJibl, OPraHUYEeCKUE U
MUHEpaJIbHBIC YI00pEHUS

XUMHUA UM 3J0pOBbE YEJIOBEKA: IpaBWJIA MCIIOJIb30BaHUS JIEKAPCTBEHHBIX
MpenaparoB, NMpaBuiia 0€30MaCHOTO MUCITOJIB30BaHUS MPENapaToB OBITOBON XUMHH

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

* Xumus. 10 knacc. 'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.
Ax1monepHoe obuectBo «M3marensctBo «lIpocBemienue»
» Xumus. 11 knacc. 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»
Tabmuuer: Ilepuonnueckas cucrema xumuueckux anemenTos [[. U.Menneneesa,
Ta0JIMLa PaCTBOPUMOCTH, IEKTPOXUMHUUECKUHN PsIl HAIPSKEHUS METAIIIIOB.

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

Peanuzanus tpedboanuit ®I'OC cpennero odiero oopa3oBaHusl.
Meroaunueckoe nocobue amus yuutesns.pdf

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

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

https://edu.skysmart.ru/
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