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IMNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XUMUM Ha YpPOBHE CpeOHEro ooOuero ooOpa3oBaHUs
pazpaborana Ha ocHoBe DemepanpHOoro 3akona ot 29.12.2012 Ne 273-03 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K Pe3ysbTaTaM OCBOCHHS
dbenepanbHOll 00pa30BaTENbHOW MPOTrpaMMbl CPEJAHETO OO0IIero oOpa3oBaHUS
(®OIT  COO), npencraBiaeHHbIX B DegepanbHOM  rOCYJapCTBEHHOM
oOpazoBarenbHoM cTangapre COO, c¢ yuérom Konmenmuu mnpenoaBaHus
ydueOHOro mpeameTra «XuMus» B 00Opa3oBaTeIbHBIX opraHuzanusx Poccuiickoi
Qdenepanvy, pealu3yIOIMIUX OCHOBHBIE OOpa3oBaTelbHBIE MPOTPaAaMMBbI, U
OCHOBHBIX TMONOXKEeHUN «CTparerun pa3BUTHS BocnuTaHus B Poccuiickoi
Oenepanuun Ha nepuon a0 2025 roma» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY NOAXO0J0B K pa3pabOTKe MPOrpaMMbl MO XUMHUHU, K OINPEACICHUIO
oOmiei ctparernu oOydeHus, BOCIIMTAHUS M Pa3BUTHUS O0YUAIOMIMXCS CPEACTBAMH
yuebHoro npeameta «Xumus» st 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIN
koHUentyanpHble nonoxennds @I'OC COO o B3aMMOOOYCIOBICHHOCTH LEJEH,
COJIEpKaHus, pPe3yibTaTOB OOyueHUs U TpeOOBaHWN K YpPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XVUMHYECKOE oOpa3oBaHue, N0JIy4aeMoe BBIITYCKHUKaMH
o0mieo0pa3oBaTeIbHOW OpraHU3alliu, SBISETCS HEOThEMIIEMOM YacThio HX
oOpazoBaHHOCTH. OHO CIYKUT 3aBepLIAlONIMM 3TalloM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHMsA. OTH LEHHOCTH KacaroTcs
NO3HAHMSI 3aKOHOB MPUPOAbI, (HPOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYJIbTYpHbI
YeloBeKa, a TakKe DKOJOTMYECKM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3I0pOBBI0O M NpUpPOJHON cpene. Peammsyercs xumuueckoe o00pazoBaHuE
oOyuJaroluxcs Ha YpOBHE CpeAHEro o0Iero o0pa3oBaHUs CPEACTBAMU Y4eOHOTO
npeaMera  «XUMHUS», COIEPKAHME M IOCTPOCHHE KOTOPOIO OIpPENEIEHBl B
nporpaMme MO XHMHUU € YYETOM CHEeUU(PUKH HAYKHM XHMUM, €€ 3HAUCHHUS B
MO3HAHUU TPUPOJLI M B MaTEPHAIbHOW JXKU3HM OOIIECTBA, a TaKkKe C y4ETOM
oOlux 1ened MW TMPUHLHUIIOB, XapaKTEpHU3YIOIIMX COBPEMEHHOE COCTOSIHHUE
CHUCTEMBI cpeiHero o01iero oopasoBanus B Poccuiickoii denepanum.

X¥MHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0co0yi0 pojib B
COBPEMEHHOW IMBUIIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYyJIbTYPHI.
Omna BHOCHUT CBOM BKJIaJl B (POpMHUPOBAHUE PALIMOHAILHOIO HAYYHOTO MBIIICHUS,
B CO3/IaHHME€ LEJIOCTHOTO MPEJCTaBICHUSI 00 OKpYKAIOIIeM MHUPE Kak O €JIMHCTBE
OpUpPOAbl U YeJoBeKa, KOTopoe (GopMuUpyeTcss B XMMHM Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOTO COCTaBAa OKPYXAOIIETO MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU M BO3MOXHBIMH O0JIACTSIMU PUMEHEHHUSI.
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TecHO B3aMMOJEUCTBYs ¢ APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMMs CTajla
HEOTHEMJIEMOM YacThI0O MUPOBON KYJIbTYPhl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TPyAa W KU3HU KaxJa0ro ujeHa ooOmectBa. CoBpeMeHHass XHMMHUS KaK Hayka
CO3MJATENbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HalpaBiI€HAa Ha pELICHUE
rJ100aJbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHsI YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUUECKOH, MUIIEBOM, IKOJIOTMYECKOM 0€30I1aCHOCTH U OXPaHbI 3J0POBbSL.

B coorBercTBUM ¢ OOIMMH LEISIMH U MPUHLMIIAMHU CPEAHETO OOIIEro
oOpa3zoBaHus conepkanue npeamera «Xumusp» (10-11 knaccsl, 0a30BbIi ypOBEHb
U3yUYEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJITOTOBKY
oOyyaroluxcs, HEOOXOOUMYI0 MM Il  BBIPAaOOTKH  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUS B JKU3Hb COLIMYMA, IIPOJOJDKECHUS
00pa30oBaHus B pa3JIMYHBIX 00JACTAX, HE CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocraBnsomiuMu ~ nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChbl —
«Oprannueckas xumus» u «OOmas M HeopraHudeckass XHUMHSA», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAayKH: cHCTEMa
3HaHUW MO HEOPTaHWYECKOW XUMHH (C BKJIIOYEHHUEM 3HAHHUM U3 OOIIeld XUMUM) U
OpraHnyeckon xumuu. PopmMupoBaHUE JAHHOM CHUCTEMBI 3HAHUW IPU U3YyUYECHUU
npeaMera O00eCreyrMBaeT BO3MOMKHOCTh PACCMOTPEHHS BCETO MHOT000pasus
BELIECTB HA OCHOBE OOIMX MOHITHM, 3aKOHOB U TEOPUN XUMHH.

Crpyktypa coaepkaHusi KypcoB — «Opranuueckas xumus» U «OOmas u
HEopraHuyeckas XUMHUsS» cQOpMUpOBaHA B IMporpamMme MO XHUMHM Ha OCHOBE
CUCTEMHOr0 TNOJAXO0Ja K U3YYEHHMIO Yy4eOHOro Marepuasa H oOycIOBJIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONpENEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHM4YeCKOW XHMMHUHU BELIECTBA
paccMaTpHUBaIOTCSI HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOCHUS OPTaHUYECKHUX
COCAVHEHNH, a TAaKXK€ HAa YPOBHE CTEPEOXMMHUYECKHMX M DJIEKTPOHHBIX
IOpPEICTaBIEHU O CTpoeHHH BemecTB. CBeneHuss 00 H3ydaeMblX B Kypce
BEIIECTBAX JAIOTCA B PA3BUTHUU — OT YIJIEBOJOPOJIOB 10 CIIOXKHBIX OMOJIOTHYECKH
AKTHBHBIX COEIUHEHHMH. B Kypce OpraHmyecKo XUMHUH INOJIYy4YarOT pPAa3BUTHE
chopMupOBaHHbIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS MEpPBOHAYAIbHbBIC
NPECTABICHUS O XUMUYECKOM CBsI3HU, KJIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUS], O XUMHUECKON PEAKLIUH.

[lon HOBBIM yriOM 3peHHs B MHpeameTe «XuMHus» 0a30BOro ypoOBHS
paccMaTpuBaeTCsl HW3YYEHHBII Ha YpPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
TEOPETHUUECKU MaTepuan U (AKTOJIOTMYECKHE CBEICHHMS O BeEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHuyeckas
XUMHSD» O0OydaloIMMCs TPEAOCTaBISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,
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rIyo)ke TOHSATh HMCTOPUYECKOE W3MEHEeHHe (YyHKIMA 3TOTO 3akoHa — OT
0060011aromel 10 0OBICHSIONMICH U IPOTHO3UPYIOIICH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIUX BEUIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX M MPUMEHEHUH, a TAKXKE O XMMHYECKUX PEaAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JonojHgeTcs B Kypcax 10 um 11 kmaccoB
AJIEMEHTAMH COJIEPKAHUS, HMMEIOIIUMH KYJIbTYpOJIOTHUYECKUH W TPUKIAJIHOU
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT IMOHMMAHHMIO B3aMMOCBSI3U XUMHH C
JPYTMMH HayKaMH, PacKpbIBalOT €€ pOJib B IO3HABATEJIbHOW W IMPAKTUYECKOU
JESITENIbHOCTA 4YeJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXEHHUS K IIPOIIECCY
TBOpYECTBA B OOJIACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMMHH, TTOMOTaloT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOjieMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKU OCMBICIMBATH MH(POPMAIUIO U
NPUMEHSTh €€ Il TIOMOJIHCHUS 3HAHUW, pEIICHUS WHTEIUICKTYaJbHBIX U
AKCIIEPUMEHTAIBLHBIX UCCIEA0BATENbCKUX 3a/1ad. B 11eoM copepkanue yueOHOTro
npeaMeTa  «XUMHS»  JAaHHOTO  YPOBHS  M3YYECHHUS]  OPUEHTUPOBAHO  Ha
dbopmMupoBaHue y OOYYaIOIMXCSI MUPOBO33PEHUYECKOW OCHOBBI ISl TTOHUMAaHUS
dbunocopckux uaeH, TakUX Kak: MaTepUalbHOE €IMHCTBO HEOPTaHUYECKOro U
OpraHUYeCKOTO MHpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, I[I03HABAEMOCTb MPUPOJHBIX SBJICHUM NYTEM ODKCIIEpUMEHTA U
pelieHusi TMPOTHUBOPEYMM MEXAy HOBBIMHU (akTaMd UM TEOPETUUYECKUMU
NPEeANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUU DKOJOTUUYECKUX MpoOieM, a
TaK)Ke MpoOJieM COEPEKEHUST IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TE€XHOJIOTUH U MAaTEPHUATIOB.

B nmane pemeHus 3amad  BOCHUTAHMS, Pa3BUTHS H  COLMAIM3ALUU
0o0yyJaromuxcsi MPUHATHIE TPOTrpaMMOM MO XUMHUU TOAXOAbl K OMNPEICICHUIO
COJICp)KaHUSI W TIOCTPOCHUS TpeAMEeTa NpeAyCMaTpuBaroT (opMHUpOBaHUE
YHUBEPCAIBHBIX  YYEOHBIX JCHCTBUH, WMEIOmMUX 0a30Boe 3HAYCHHE IS
pa3IMUHBIX BHUAOB JIEATEILHOCTU: pEIIEHUsS MpoOJieM, TMOWCKa, aHajau3a |
00paboTKu nH(pOpMaIUU, HEOOXOAUMBIX JJISI MPUOOPETEHHUS ONBITA MPAKTUIECKON
U HCCIEN0BATEeNbCKOM AESATEIbHOCTH, 3aHMMAIOIEH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUHU.

B mnpaktuke mnpemogaBaHus XWMHH KAaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs, TaK U HA YPOBHE CPEIHETO 00IIero oOpa3oBaHus, MPU OMPeaeTICHUN
COJICPKATENIbHOM XapaKTepUCTUKU LeJIed HM3y4YeHHUs NpeAMeTa HaIpaBlICHHEM
MEPBOCTETICHHONW 3HAYUMOCTH TPAIUIMOHHO TpuU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKON HAayKH Kak O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NESATETbHOCTA YE€JIOBEKAa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOM TOYKHM 3PEHUSA TAaKOW MOAXOJ K ONPEACICHUIO LEIEH HU3Yy4YeHUs
peAMETAa SIBJIETCS BIIOJIHE ONPABJAHHBIM.
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CornacHO JaHHOM TOYKE 3pEHHSI TJIABHBIMU LIEJISIMU HM3YyYEHHS IpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) siBisttOTCSA:

e (¢opMHpOBaHHME CHUCTEMBl XHMHYCCKMX 3HAHUHW KaK  BaKHCHIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, B OCHOBE KOTOPOU
JeKaT KIIOYEBbIC MOHATHUS, (PyHIAMEHTAIbHbIE 3aKOHBI U TEOPUU XHMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHUE W TMOHUMAHHUE CYIIHOCTU JIOCTYIHBIX
000011IeHNIT MHPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMJIEHHE C HUCTOpUEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKUX peaKIHi, HEOOXOAMMBIX JUIsl MPUOOpETEHUs
YMEHUW OPUEHTUPOBATHCSI B MHUPE BEIIECTB M XUMHUYECKHX SIBICHUU,
MMEIOIIMX MECTO B IPUPO/JIE, B MPAKTUYECKON U MOBCEIHEBHOW KU3HU;

e pa3BUTHE YMEHHUU U CIIOCOOOB ACSITEIBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHMHUYECKOTO0 OJKCIEPUMEHTa, COOJIOJCHUEM  IpaBUI
0e30macHOro 0OpaIleHus ¢ BEIECTBAMHU.

Hapsny ¢ atum, conepxarenbHas XapaKTEpPUCTUKA LIEJIEW U 3a]1a4 U3YUYEHUS
npeaMeTa B IporpaMMe Mo XUMHUM YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMH NPUOPUTETAMHU B CUCTEME cpefHero obmiero odpazoBanus. CeroaHs B
NpernojaBaHud XMMHUM B OOJbIIEH  CTENEeHW OTAAETCS  NPEANOYTEHHE
NPaKTUUYECKON KOMIIOHEHTE COJIepKaHusi OOy4eHHUs, OpPHEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHHKA 00111€00pa30BaTeIbHOW OpraHu3aluy, BIaJCIOIIEr0 He
HAO0OpOM 3HaHUM, a (PYHKIIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CHocoO0aMu |
YMEHHUSAMH aKTUBHOTO TMOJYYCHHUS] 3HAHUN U MPUMEHEHHUS MX B PeajbHOMN >KU3HU
JUTSL pEIICHUS TPAKTUYECKUX 3a]1ay.

B cBs3u ¢ »TUM mnpu u3ydyeHUM npeaMera «XUMHUS» JOMUHHUPYIOIIEE
3HaUYEHHE MPUOOPETAIOT TAKUE LIETU U 3a]]a4H, KaK:

aganTanus o0y4arolMXcsl K YCIOBHSM TUHAMHUYHO Pa3BUBAIOLIErOCS MUpA,
dbopMupoBaHUE  MHTEJUIEKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMo0Opa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPUHATUIO TPAMOTHBIX
pelIeHnu B KOHKPETHBIX KU3HEHHBIX CUTYaIIMSIX, CBI3aHHBIX C BEIIECTBAMH M MX
IPUMEHEHUEM;

dbopmupoBaHue y OOydYalolUXCAd  KJIIOUEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETCHIIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE JJI1 Pa3JIMYHBIX BHJIOB
NEeSATENbHOCTU: PELIeHUs Ipo0sieM, MOMCKa, aHaiu3a U o0paboTKH MH(pOpManuHy,
HEOOXOMUMBIX JUISI TPHOOPETCHHS ONBITa JACSITCIBHOCTH, KOTOpas 3aHUMAacT
BAXHOE MECTO B T[O3HAHUM XUMHUHU, a TakKe JJId OLEHKH C MO3UIUI
AKOJIOTMYECKON O€30MacHOCTH XapakTepa BIUSHUSA BEIIECTB U XUMHUYECKHX
IIPOLIECCOB HA OPTaHM3M Y€JI0BEKA U IPUPOIHYIO CPENY;
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pa3BUTHE TO3HABATEIBLHBIX WHTEPECOB, MHTEIICKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM 00yUaIOIIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHMS 110 XUMHUU B COOTBETCTBUU C KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIH30BATh
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUH I MOMCKAa U aHajau3a y4eOHOU M
HAYYHO-TIOMYJISIPHON MH(OpMAIIUU XUMHUYECKOTO COJICP KAHMUS;

(dopMupoBaHUE M pa3BUTHE Y O0YUJAIONTUXCS aCCOIMATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOII0IaTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NpPHU TUIAHHPOBAHWHM W TPOBEJACHUU XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOyYaromuxcsi YOSKIEHHOCTH B T'YMaHUCTHYECKON
HATpPaBIECHHOCTH XUMHH, €€ BaXHOW POJIM B PEIICHUU TIIOOATBHBIX MpoOiIeM
paIoHaIBLHOTO MPUPOOIOIB30BAHMS, TTOTIOTHEHHS YHEPTETUISCKUX PECYPCOB U
COXPaHEHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHWS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIICHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a Tak)Ke MPUOOPETEHHUs OIbITa
UCTIONB30BaHUSl TONYYCHHBIX 3HAHUN I TPUHATUS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMU SBICHUSMHU.

B yuyeObHOM maHe cpenHero oOmiero oOpa3oBaHMsl MpeaMeT «XUMUS»
0a30BOT0 ypOBHS BXOAWT B COCTaB MpeaMeTHOH obnactu «EcTecTBeHHO-HayUYHBIE
IPEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JUIS U3YYEHUsI XMMUHU, Ha 0a30BOM YpOBHE
cpea”ero obmiero oopa3zoBanusi, cocrapiseT 68 yacos: B 10 kimacce — 34 yaca (1
yac B Heenmro), B 11 kimacce — 34 gaca (1 gac B He/ielnio).
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COJEPKAHUE OBYUYEHUA
10 KUIACC
OPTAHNYECKAS XUMUA

Teopernueckne 0CHOBbI OPraHNYECKOH XUMUM

[IpenmeTt oprannueckoil XUMHUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJIYYEHUH HOBBIX BEILECTB U MarepuanoB. Teopusi CTPOCHUS OPraHUYECKHUX
coenuHeHnii A. M. bytiepoBa, €€ ocHOBHbIE MOJ0KeHUsI. CTPYKTYpHbIE (DOPMYJIBI
OpPraHMYeCKUX BellecTB. ['oMonorus, wu3zoMepus. XuUMUYECKass CBSI3b B
OpTraHUYECKUX COCMHEHUAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o Kiaccupukanuu opraHudeckux BemiecTB. HoMmeHnkmarypa
OpPraHMYeCKUX COEIUHEHHMIN (CcucTeMaThueckas) | TpHUBUAJIbHbIE HAa3BaHUS
BAKHEWIIINX MPEICTABUTENIEN KIIACCOB OPIraHUYECKUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BELIECTB W HX MPEBpALICHUN:
O3HAKOMJICHHE C OO0pa3laMd OpPraHMYeCKHX BEIIECTB M MaTephHajiaMH Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ OPTaHMYECKUX BEIICCTB, HAOIIOJCHUE W
OMMUCAHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
P HarpeBaHuu (TUTaBJICHHE, OOYTIIMBAaHUE U TOPEHHE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psia. MeraH u 3TaH —
POCTEHIITNE TPEICTABUTEIN alKaHOB: (PU3UYECKHEe W XHUMHYECKHE CBOMCTBA
(peakuuu 3amMenIeHus W TOPEHHs), HAXOXKICHUE B MPUPOAE, IOJYYCHHE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PsAll. DTUIEH U NPONUIEH —
IpOCTEHIINE MPECTABUTENN aJKEHOB: (PU3UYECKHe W XHUMHYECKHE CBOMCTBA
(peakiuy THAPUPOBAHMS, TaJOTCHUPOBAHUSA, THUApPATALMU, OKUCIEHUA W
MOJIMMEPHU3ALINH ), TOTyYSHUE U IIPUMEHEHHE.

Ankanuensl: OytaaueH-1,3 m MmeTunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOWCTBA (peakius mnonumepusanuu). [lonydyeHre CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKHMHBI: COCTaB U OCOOCHHOCTU CTPOCHHMS, TOMOJIOTHYECKUH psill. ALETHIICH
— TMPOCTEUIINA TPEACTABUTENIb AJKHMHOB: COCTaB, CTpoeHue, (U3HUYECKHE U
XUMHUYECKUE CBOMCTBA (peakiuu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, THApATAIUH,
TOpeHMUsl ), MOJIyYeHUE U IPUMEHEHHUE.

Apenbl. beH3on: coctaB, cTpoeHue, (pU3MYECKUe M XUMHUYECKHE CBOWCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS ), MOJTYyUYCHUE U MpUMEHEHue. 10.1yon:
cocmas, cmpoenue, @usuyeckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBANUSl U HUMPOBAHUs]), NoOJyYyeHue U npumereHue. TOKCUYHOCTb
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apeHoB. l'eHeTnMyeckas CBsI3b MEXKAY YIJE€BOJAOPOAAMH, IPUHANICKANIUMUA K
Pa3IMYHBIM KJIaCcCaM.

[IpupoaHble MCTOYHUKM YriIeBOAOPOJOB. IIpupoaHbli ra3 W IOIYTHBIE
HedTsaubie Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HEPTH:
NEPEroHKa, KPEeKUHT (TEPMHUYECKUM, KaTaMTUYECKUi), TUpoiau3. [IpomykTel
nepepadoTku He(TH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KamMeHHbIi
yroJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIEpUMEHTAIBHBIE METOJbl H3YyYEHHsS BEUIECTB M HX MpPEBpalCHUN:
O3HAKOMJIEHHME C o0OpaslamMu IUlacTMacc, KaydyKOB U PE3UHBI, KOJUICKIIUH
«Hepts» u  «VYroap», MOACIUPOBAHME  MOJIEKYJT  YIJIEBOJOPOJOB |
raJIoreHOMPOU3BOIHBIX, MTPOBEJICHUE MPAKTUYECKON PabOThl: MOJyUYEHHUE ITUJICHA
Y U3y4YECHUE €TI0 CBOUCTB.

Pacuérnble 3amaumn.

Boluucinenuss mo ypaBHEHHMIO XHMHMYECKOW peakuuud (maccel, 00BEMAa,
KOJINYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOAYKTA PEAKIMU MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIMH ).

Kuciopoacoaepxamue opranu4ecKue CoeAMHHECHUA

[IpenenbHple OQHOATOMHBIE CHHUPTHI. METaHOJN M JTAaHOJN: CTPOEHUE,
bu3nYeckue MU XUMHUYECKHE CBOMCTBA (peakiuu C AaKTUBHBIMU METaIaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHE), NpHUMEHEHUEe. BoaopoaHble CBSI3U MEXIY
MOJIEKYJIAMH CITUPTOB. JIeHCTBHE METAaHOMA U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHOroaroMHbl€  CHHUPTHL. ODTUJIEHIJMKOIb W  TJULUEPHUH: CTPOECHHUE,
dbu3nyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO IEJIIOYHBIMU
MeTaJjlaMHi, KaueCTBEHHAsl peaklusi Ha MHOTIOaTOMHbIe cnupthl). JleiicTBue Ha

opraHu3M yenoBeka. [[puMeHenne rauueprHa U 3TUIICHTJIUKOJIA.

@deHosl: CTPOCHHE MOJEKYIbl, (U3MYECKHME U XHUMHUUYECKHE CBOICTBA.
Toxcuunocts penona. [Ipumenenue penona.

Anpnerunpl U kemowuvl. DopManmpaeruj, aUETANbICTUI: CTPOCHHE,
¢u3nyecKkue U XUMHUYECKHE CBOMCTBA (peaklUUU OKHCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHBIE PEAKIIMH), IOJYyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpEJC/IbHBIC KAapOOHOBBIE KHUCIOTHL. MypaBbHHAS W
YKCYCHasi KUCJIOTBI: CTpOCHHE, (PU3NYECKUE U XMMUYECKHE CBOWCTBA (CBOWCTBA,
oOmue g Kiacca KUCIOT, peakius dTepuduKaIim), mojaydeHne U MpuMeHEeHue.
CreapuHOBasi ¥ OJICMHOBAsl KHCIIOTHI KaK MPEICTABUTETU BBICIIUX KapOOHOBBIX
KUCITOT. MbLTa KaK COJIM BBICIITUX KaPOOHOBBIX KHCIIOT, KX MOIOIIEE JICUCTBHE.

Cnoxnble 3QUPBl KaK TMPOU3BOJHBIE KapOOHOBBIX KUCIOT. [wmaponus
cnoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. bruonornyeckas
POJIb )KUPOB.
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VYrneBoapl:  cocraB, KilacCUQUKALUs ~ YrieBoAoB  (MOHO-, JU- H
noyrcaxapubl). [roko3a — mpocTelnii MoOHOCaXapua: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHME M XHUMHUYECKHME CBOMICTBa (B3aUMOJCICTBUE C
ruapokcuom meau(ll), oxucienue amMMmuadHbIM pacTBOpoM okcunaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TJIIOKO3bl), HaXOXKJEHUE B NPUPOJIE, MPUMEHEHUE,
ouonornyeckas posib. otocunres. pykTo3a Kak U30Mep TIFOKO3BI.

Kpaxman u nemnrono3a kak npupogHbie noauMepbl. CTpoeHue Kpaxmana u
Heunoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KauyeCTBEHHAs PEAKIIHs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHsS] BEIIECTB M HUX MPEBPAILCHUI:
npoBe/ieHHe, HaOMI0IEHUEe W ONKMCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KaUYe€CTBEHHbIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKMCIEHUE ATaHOJa
okcugoM Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aUMOJIEHCTBUE TJIMLEPUHA C
ruapokcuom menu(Il)), anpnernnoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u rumpoxcumom wmemu(Il), B3aumonelcTBHE Kpaxmalla C HOJIOM),
IPOBEJIEHNE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCTIOTBHI.

PacuérHnble 3a1ayu.

Boluucnenuss mo ypaBHEHMIO XHMHMYECKOW peakuuud (Maccel, 00BEMA,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM NMPOJIYKTA PEAKIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKILIUN).

A3oTcoaepKanme OpraHndeCKue COEIMHEHMS.

AMUHOKHCIIOTBI KaK aM(OTepHbIE OpraHuyeckue coeauHeHus. Ousnyeckue
U XUMHUYECKHE CBOMCTBA aMHUHOKHUCIJIOT (Ha mpumepe rimiuHa). buonoruyeckoe
3HaYeHUE aMUHOKHUCIOT. [lenTuasl.

benkn kak nOpupOAHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuunas,
BTOpUYHAs M TPETHUYHAs CTPYKTypa OenKkoB. XHMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIHsl, KAYECTBEHHBIE PEAaKI[MU Ha OEIIKH.

OKCHEPUMEHTAIBHBIE METOAbl M3YYEHMS] BEIIECTB M WX IPEBPAILCHHIA:
HAOJIIO/ICHUE U ONHMCAHUE JEMOHCTPALIMOHHBIX OMNBITOB: JACHATYypalus OEIKOB IpH
HarpeBaHUM, LIBETHbIE PEaKLUU OEITKOB.

BbicokoMoJIeKyIsIDHbIE COeAUHEHUS

OCHOBHBIE MOHATHS XWMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHSS MOJEKYISIpHAS
macca. OCHOBHBIE METOJABI CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIWHEHHA —
HOJINMEPHU3ALMS U MOJUKOHIEHCALUS.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HMX IPEBPALLCHUN:
O3HaKOMJIEHHE C 00pa3laMH MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB.
MexnpeaMeTHbIe CBS3H.
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Peanusanus MexXnpeIMETHBIX CBS3EM NPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kyacce OCYLIECTBISIETCS Ye€pe3 HCIOJIb30BAHHE KaK OOIIMX E€CTECTBEHHO-
HAay4YHbIX IOHATUH, TAK U MOHATUH, ABISIOLIUXCS CUCTEMHBIMHU JUISl OTICIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIEC MTOHATHUS: SIBJICHNE, HAYYHBINA (aKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIW3, CUHTE3, KiaccuuKaius, MepruoInyHOCTb, HAOII0ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIUPOBAHUE.

@duznka: MaTepus, DSHEPrus, Mmacca, aToM, OJJEKTPOH, MOJIEKYJa,
OHEPreTUYECKU YypOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3MUECKUE BEIMUYUHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
doTtocuHTE3, OMOJOTMYECKH AaKTUBHBbIE BellecTBa (OENKH, YIJIEBOJbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepasbl, TOpHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypCBhlI.

TexHOoNmorus: THUILIEBbIE NPOAYKThI, OCHOBBI PAlMOHAIBHOIO MHUTAHUS,
MOIOIIIUE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MpenapaTbl, MATEPUAIIBI U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTAHUYECKAA XUMUSA

Teoperuyeckue OCHOBbI XUMHHU

XuMudeckui anemMeHT. ATom. Sapo artoma, H30TOMNBL. DJIEKTPOHHAs
000J10uKa. DHEpPreTHYecKrue ypOBHH, MOJYPOBHH. ATOMHBIC opOuTanw, s-, pP-, d-
aneMeHTbl. OCOOCHHOCTH pacIpeeiCHUs] AJEKTPOHOB MO OpOHUTAISIM B aToMax
3JIEMEHTOB TEPBBIX YETHIPEX MEPUOAO0B. IJIEKTPOHHAS KOH(UTYpAIUs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuoauueckas cucreMa XMMHUYECKUX JIEMEHTOB
. 1. MenneneeBa. CBs3b NEPUOANIECKOTO 3aKoHA U [lepmogmyeckoil CuCTeMbI
xumuueckux anemeHToB . M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUA CBOMCTB XUMHUUYECKHUX DJJIEMEHTOB H
00pa3yeMbIX MMH TMPOCTHIX M CJIOXKHBIX BEIIECTB [0 TPyHIaM M IepruojaM.
3HaYEHHE NEPUOIUYECKOT0 3aKOHA B Pa3BUTUN HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKass CBS3b. BHAbI XHMHYECKON CBS3U
(KoBaJIeHTHAsl HEMOJIIpHAs W TOJIApHAsi, MOHHAs, MEeTainueckas). MexaHU3MbI
o0pa3oBaHUs KOBAJCHTHONW XUMHUYECKOM CBs3M (OOMEHHBIM U  JIOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. JIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciaeHus. MToHbI: KATHOHBI ¥ AHUOHBI.
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BemectBa  MOJEKYIIPHOIO UM HEMOJEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIIIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAINIMYECKOU PEIIETKH.

[lIonstue o mucnepcHbIXx cucteMax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10J1s1 BEHIECTBA B pacTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COECIMHEHUH. HomeHnknarypa
HEOPraHUYECKUX BEIIECTB. | €HeTHYecKas CBA3b HEOPraHWYECKHX BEIIECTB,
NPUHAUIEKAIIMX K PA3JIUYHBIM KJIaCCaM.

Xumuueckass — peakuusa. Kimaccupukanmss XUMHYECKMX — peakiuid B
HEOPraHMYECKOM M OpPraHWYECKOW XMMHH. 3aKOH COXPAaHEHHsS MACChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILCHHS YHEPTUH IIPU XUMUUECKUX PEAKLIHIX.

CKopoCTh peakinu, €€ 3aBUCMMOCTh OT pazauyHbIX (pakTtopoB. OOpaTUMbIE
peakuuu. XUMHYECKOoe paBHOBecue. DaKTOpbl, BIUAIOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [lartense.

DnexkTponauTnyeckas aucconuanus. CuibHbIE U cla0bie AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIasl, HEUTpaJIbHAs, II€JI0YHAs.

OKUCIUTENIbHO-BOCCTAHOBUTEIBLHBIC PEAKIINU.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX NPEBPAIICHUN:
nemoHctpauus tabmun «llepuonnueckas cuctema xumudeckux snementos . M.
MenneneeBay, U3ydeHUE MOJIEIEH KPUCTAUIMUECKUX PEHIETOK, HAOII0ICHHE U
OMMUCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yioKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTAIM3aTOPa, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TMOMOUIbIO YHHMBEPCAJIBHOTO HWHJMKATOpPA, pEAKIMU HMOHHOTO OOMEHa),
MPOBEJCHUE MPAKTUUECKON paboThl «BiusiHue pa3inuHbIX PAKTOPOB HA CKOPOCTh
XUMHYECKOU pEaKIum».

Pacuérnblie 3amaumn.

Pacuérel 10 ypaBHEHMAM XUMHUYECKHX pEAKIUH, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHI C HCHOJIb30BAHUEM MOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi xumust

Hemeramnel. Ilosmoxkenne HemetauioB B Ilepuogmueckor  cucteme
xumuueckux sneMeHtoB J[. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®u3nuecKue CBOMCTBA HEMETAUIOB. AJUIOTPONMUSI HEMETAUIOB (HAa HOpUMEpE
KHCIIOPOJIa, cephl, hochopa u yriaeposa).

XUMHUYECKHUE CBOMCTBA BaXHEMIIIUX HEMETAJUIOB (TajoreHoOB, CEphl, a30Ta,
dochopa, yrmepoga W KpEeMHHs) W HMX  COCAMHEHUH  (OKCHIIOB,
KHUCIIOPOJICOJEPKAIIUX KUCTIOT, BOJOPOJIHBIX COSTUHEHHI).

[IprMeHeHnE BaXKHENIIINX HEMETAJJIOB U UX COEUHECHUM.
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Mertamnsl. Ilonoxenune meramnoB B [lepuoguyeckon cucteMe XUMHUYECKHUX
anemeHToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS IEKTPOHHBIX 00O0JIOUEK
atoMoB MetauioB. O0mume (usnyeckue cBoricTBa MeTauioB. CrijlaBbl METaJIOB.
DIIEKTPOXUMUYECKUI PSIJI HAIIPSKEHUI METAJIOB.

XWMHYECKUE CBOMCTBA BAXKHEHIIIUX METAJJIOB (HATPUM, Kallui, KaJbIIHM,
Mar"ui, amOMUHUHI, [IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mue crnocoObl MmonydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAILCHUIN:
U3y4YeHHE KOJUIeKIUU «MeTamibl U CIUlaBb», 00pa3llOB HEMETANJIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJ]a4, HAOJIOJIEHWEe M ONHCAHHE JAEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aUMOJECHCTBUE THAPOKCUIA ATIIOMUHUS C pacTBOpPaMHU
KHUCIIOT U LIEJI0YEH, KAYeCTBEHHbIE PEAKIIMU Ha KATUOHBI METAJJIOB).

PacuétHrle 3agaun.

Pacuérel maccel BemiecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BELIECTBA, Macce WIM 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMM BEIECTB,
pacu€rbl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
U3 BEIIECTB UMEET NIPUMECH.

XuMUS U )KU3Hb

Ponb xumum B oOecrieueHUH IKOJIOTUYECKOM, PHEPreTUUeCKON U MUILEeBOU
0€30MacHOCTU, Pa3BUTUM MeAUIMHBI. [lOHSTHE O HAy4HBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBnenuss 00 OOMIMX HAyYHBIX MPUHLUNAX MPOMBIIUIEHHOTO
MOJTYYEHUS] BAXKHEUIIINX BELIECTB.

YenoBek B MUPE BEHIECTB M MAaTEPHATOB: BAXXHEWIINE CTPOUTEIIbHBIC
Marepuanbl, KOHCTPYKIHOHHBIE MarTepuajbl, KpAacKH, CTEKJIO, KepaMHKa,
MaTepuanbl JUIsl 3JICKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ynoOpeHus.

XuMHUg W 3I0POBbE 4YEIIOBEKA: IPABUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 0€30IaCHOrO MCIIOJIb30BaHUS MPENapaToB OBITOBOM XHUMHH
B [IOBCEJTHEBHOM KU3HH.

MexnpenMeTHbIE CBSI3H.

Peamuzamusi  MeXmpeaMETHBIX  CBA3€H TpW  WM3yYeHUW OOmEeH W
HEOpranndeckom xumuu B 11 Kjacce oCylIecTBISETCS YEpe3 MCIOJb30BAHHUE KaK
OoOIMX eCTECTBEHHO-HAYYHBIX TMOHSATUH, TaK W TIOHSATHHA, SBISIOIIMXCSA
CHUCTEMHBIMHU JUJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAYYHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpHUs, aHauu3, CHHTE3, KIacCUPUKAlUsi, TMEePUOAUIHOCTh, HAOIIOECHNE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SIBJICHHUE.
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dusuka: MaTepusi, SHEPrUsi, Macca, aToM, IJIEKTPOH, MPOTOH, HEUTPOH, MOH,
W30TOI, PaIMOaKTUBHOCTb, MOJIEKYJIa, SHEPTreTUYECKUN YPOBEHb, BEIIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3MYECKUE BEITUYUHBI U CAUMHUIIBI UX
U3MEPEHMUS, CKOPOCTh.

buonorus: kineTka, opraHusM, DJKocucTeMma, Ouocdepa, Makpo- H
MHUKPODJIEMEHTHI, BUTAMUHBI, 0OMEH BEIIIECTB B OpraHU3ME.

['eorpadus: MuHEpasbl, TOPHBIE TTOPOJIBI, MOJIE3HBIE UCKOMAeMbIEC, TOTUIMBO,
pECypCHI.

TexHOoJorus: XuMHUECKasi MPOMBIIUICHHOCTh, METAJUTYprus, MPOU3BOJICTBO
CTPOUTEIBbHBIX MaTEPUANIOB, CEIbCKOXO3SIMCTBEHHOE MPOW3BOJICTBO, THUIIEBAs
MPOMBINIJIEHHOCTh,  (hapMarieBTUYeCKass  MPOMBINIICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX MpernaparoB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepHasoB,
AJIEKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XMW
HA FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATbBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHUS
oOy4JaromIMMHUCST TMPOTrpaMM CpeaHero oO0miero o60pa3oBaHusi (JIMYHOCTHBIM,
METanpeIMEeTHBIM M MpeaMeTHhIM). HaydHo-MeTroauueckoil OCHOBOWM IS
pa3pabOTKH TUTAHUPYEMBIX Pe3yJbTaTOB OCBOEHHUS MPOrPAMM CPETHEro OOIIEeTo
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOIXO/.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3YJbTaTOB OCBOEHHUA MpeaMmeTa «XUMHS» Ha YpPOBHE CPEIHETrO
oOurero o0pa3oBaHusl BbIJIEIEHBI CAEAYIOIINE COCTABISIONINE:

OCO3HaHUE OOYYaIOIIUMHUCS POCCUUCKOW TPaKIAHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEICIICHHIO;

HaJIM4KUe MOTUBALMU K 00yUYEHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JUYHOCTU HA OCHOBE
KJTFOUEBBIX IICHHOCTEH W UCTOPUUYECKHUX TPATUIINKA 0a30BOM HAYKU XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJICTBOBAaThCS B CBOEH
JESTENbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIMMH LEIO0CTHON
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4YK€ MPABOCO3HAHUS SKOJIOTMYECKON KYJIBbTYpbl U CIIOCOOHOCTH CTaBUThH
LEJIU U CTPOUTH )KU3HCHHBIC TIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHS MpeaMeTa «XHUMHS» JOCTUTalOTCS B
€AUHCTBE Y4YEOHOM M BOCHUTATEIbHOM JESATENBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COIMOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U uaeallaMd POCCHUUCKOTO TPakJaHCKOTO OOIIecTBa, MPUHSATHIMA B OOIIECTBE
HOPMaMM W  [paBWJIaMU  TOBEACHMS,  CIIOCOOCTBYIOIIMMH  IpOLIECCaM
CaMONO3HAHUs, CaMOpPA3BUTUS M HPABCTBEHHOIO CTAHOBJIEHUSA JIMYHOCTH
00yyYarommxcs.

JIn9HOCTHBIE Ppe3yJabTaThl OCBOCHHUS TMpeaMeTa «XHUMHS»  OTPaKaroT
c(hOpPMHPOBAHHOCTh OIbBITA IO3HABATEILHON U TPAKTUYECKON EATeIbHOCTH
oOyJaromuxcs Mo peaau3aluyl NPUHITHIX B OOLIECTBE IEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaxaaHCcCKOro BOCIMTAHMS:

OCO3HaHUS 00YYarONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00S13aHHOCTEH,
YB)XCHUS K 3aKOHY U MTPaBOTIOPSAIKY;

MPEACTaBICHNUS O COLMAIBHBIX HOPMax MW TMPaBUIAX MEXKITHYHOCTHBIX
OTHOIIICHUN B KOJIJICKTHBE;
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TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIE€ATEIBHOCTH IIPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH Y4EOHBIX U MO3HABATEIbHBIX 3ajay, BBINOJIHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaThb WU MPUHUMATh MOTHBBI, HAaMEPEHUs, JOTHKY U
apryMeHThI IpYTuX IPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPMOTHYECKOT0 BOCTIUTAHUSA .

LEHHOCTHOIO OTHOIIEHWS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIHIO
OTEYECTBEHHON XUMMHY;

YBOKEHHUS K IPOLIECCY TBOpYECTBA B OOJACTU TEOPUM M INPAKTUUYECKOTO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHHSI HAyKH €CThb PEe3yibTaT
JUINTENIbHBIX ~ HAOJIOIEHUM, KpPONOTIMBBIX OKCIIEPUMEHTAJIBHBIX  IIOHUCKOB,
MOCTOSIHHOT'O TPY/JIa YYEHBIX U MPAKTUKOB;

UHTEpECAa M TI03HABATEJIbHBIX MOTHBOB B TOJYYEHHH M TMOCIEAYIOIIEM
aHaJIn3e MHQPOpMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOMU
XUMUHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOT0 TTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMUUYECKUMHU SBJICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PELIEHUsS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJAEHUE M MOCTYNKH CBOMX TOBApPHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUMA 3THUX
MOCTYIIKOB;

4) popMHUpPOBaHMS KYJbTYPBI 310POBbS:

NOHUMaHUSl LEHHOCTEH 3I0pOBOrO0 M 0Oe30macHoro ooOpasza >KHU3HHU,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOILIEHHSI K COOCTBEHHOMY (DU3HYECKOMY M
NICUXUYECKOMY 3/I0POBBIO;

cobOmrofieHns TpaBuil 0O€30MMacHOro OOpaleHusi C BEIeCTBAMU B OBITY,
IIOBCETHEBHOM JKM3HU U B TPYJOBOM ACATEIBHOCTH;

NOHUMAaHUS UEHHOCTH MNPaBWI HWHIMBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOTr0 MOBEJCHHS B CUTYAIUSIX, YTPOKAIOIINX 3J0POBBIO U KU3HH JIIOJCH;

OCO3HAHUs MOCIEACTBUIA W HEMPUATUS BPEAHBIX MPHUBBIYEK (YMOTpeOsieHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) TPy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-MCCIIEI0BaTEIbCKON
JeSTENHbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPYECKOM MW  JAPYIHMX  BHJAX
NESTENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE€ B pEIICHWH MPAKTUYECKUX 3a]ad
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbl);
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MHTEpECa K MPAKTUYECKOMY M3Y4YEHUIO Mpodeccuii pa3TuyHoro pojaa, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYLY, JIOJSAM TpyAa U pe3yJibTaTaM TPYAOBOU JI€ATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOW TPAEKTOPHUH
oOpa3oBaHus, Oyaymied mpodeccuu U peanu3anud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMUU, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSI:

AKOJIOTHYECKU I1€JIECO00PA3HOr0 OTHOUIEHUS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHUS )KM3HH Ha 3EMIIE;

NOHUMAaHUSl TJIOOATBHOIO XapakTepa SKOJOTUYECKUX MPOoOJIeM, BIUSHUS
AKOHOMHUYECKHUX MPOILECCOB HA COCTOSIHUE MPUPOJHON U COIIUATIBHOM CPEIbI;

OCO3HAaHMSI HEOOXOJAMMOCTH HCIOJb30BAHUS JIOCTHKCHUH XUMHHM IS
pelIeHns BOIPOCOB PAlMOHAIIBHOTO IPUPOIOTIOJIb30BaHMS;

AKTUBHOTO HENPUATHUA JACUCTBUM, TMPUHOCIIIUX BPEI OKPYKAKOIIEU
MPUPOJIHON cpejie, YMEHUsI MPOTHO3UPOBATh HEOJArOMPUSATHBIE SKOJOTHYECKUE
MOCJICICTBUS MPENPUHUMAEMBIX JISUCTBUHN U MPEOTBPAIIATh UX;

HaJIMYUS PA3BUTOTO IKOJOTMYECKOTO MBIIIJICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OTbITa NEATEIBHOCTH 3KOJIOTUYECKON HaNpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBLHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHMS AaKTHUBHO MPOTUBOCTOSITH HJEOJIOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMaHMS ChnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poJin B
(GbopMHUpPOBAaHUHN PAITMOHAIBHOTO HAYYHOTO MBINUICHHUS, CO3JaHUU IEITOCTHOTO
npeAcTaBieHUus 00 OKPYKAIOLIEM MHUPE KaK O €AUHCTBE MPUPOJIbI U YelIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEIMICHHH TPOOIeM COXpaHCHUS
IIPUPOJHOTO PABHOBECHS,

yOexI€HHOCTH B 0CO0OM 3HAYMMOCTA XWMHH JIJII  COBPEMEHHOM
UABUIM3AlIAN: B €€ TYMaHHCTUYECKOM HANpPaBICHHOCTA W BaXXHOW pOJIUA B
CO37IaHMHU HOBOHW 0a3bl MaTepUATBHOW KYJIbTYPHI, PEIICHUHU TI00aIbHBIX MPoOIeM
YCTOMYUBOIO Pa3BUTHs YEIIOBEUECTBA — ChIPHEBOM, SHEPreTUUECKOU, MUIIEBOU U
AKOJIOTUYECKON O€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, OOCCIEYCHUH YCIOBUU
YCHEIIHOTO TpyJa W DKOJOTHYECKH KOMQPOPTHOM >KU3HU KaXJOro UJieHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HMCIOJb30BaTh
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MOJIydaeMble 3HAHMS JIJIsl aHAIN3a U OOBSICHEHUS SBJIICHUN OKPYXKAIOIIET0 MHUpa U
MPOUCXOMAIINX B HEM U3MEHEHUN, YMEHUS JIeJaTh 000CHOBAaHHBIC 3aKIIIOUCHUS Ha
OCHOBE HAayyHbIX (DaKTOB U MMEIOIIUXCS JIAHHBIX C IEJbI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCHOJB30BaTh XHUMHYECKUE 3HAHUS A
perieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpEca K MO3HAHUIO U UCCIIE0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTM W  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30OBaHHUIO U
caMoOOpa30BaHUI0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBHHU C KU3HEHHBIMH NMOTPEOHOCTSIMU;

MHTEpEeca K OCOOCHHOCTSAM TpyJAa B pa3audHbIX cepax mpodeccruoHambHON

JESATEIbHOCTH.
METAINPEAMETHBIE PE3YJIBTATHI

MeranpeMeTHbIE Pe3yJbTaThl OCBOCHUS YYCOHOTO TpeaMeTa « XUMHUsS» Ha
YPOBHE CpeIHET0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaYUMbIE IS (OPMUPOBAHUS ~ MHUPOBO33PEHUS  OOYUAIOMIUXCS
MEXIUCIIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIE TIOHSTHS, OTPAKAIOIIHIE
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpAa H CHENU(HUKYy METOOB TO3HAHUS,
UCIIOJIb3YeMbBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHS, SBICHHE,
nporecc, CUCTeMa, Hay4YHbIA (DaKT, IPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEAOBaHNE, HAOMIOCHUE, M3MEPEHHUE, DKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAIbHBIC Y4eOHbIE NeicTBHs (TI03HABATEIbHBIC, KOMMYHHUKATHBHEIC,

pEryJATUBHBIE), o0ecreunBaroue dbopmupoBaHue GYHKIIMOHATHHOM
IPaMOTHOCTH U COITMATLHON KOMIETSHITUN 00yJarOIINXCS;
CIIOCOOHOCTH oOyJarommxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXTUCIUTUIMHAPHBIC, MUPOBO33PCHUECCKHUE 3HAHUS M yYHUBEpCAJbHBIC y4cOHBIC
JICVCTBUS B ITIO3HABATEIILHON U COLUAIIBHOW MPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPaXalOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TI03HABATCIBbHBIMH, KOMMYHMKATHBHBIMH W  PETYJISTHUBHBIMU
JICUCTBUSIMU.

OBJaaaenue YHHUBEPCAJIbHBIMU Y4eOHbIMH MO3HABAaTEJbHBIMH
JeHCTBUSIMMU:

1) 0a30Bble JIOrHYEeCKHE TeHCTBHSI:

CaMOCTOSITeILHO  (hopMynMpoBaTh W aKTyaJlU3UpoBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpuUBaTh;

ONpENEsATh LU JACATECNbHOCTH, 3a/laBasg IMapaMeTpbl M KPUTEPUH HX
JOCTHXKEHUS, COOTHOCHUTh PE3YJIbTAThI ACATECIBHOCTHU C MOCTABJIECHHBIMU LIEIISAMU;

MCII0JIb30BaTh TMPU OCBOCHUU 3HAHWN MPUEMBI JIOTMYECKOTO MBILIIJICHUS —

RILITATITL Yanasarraniailiée mian a O T
DDIAVIZATD AAQpant \/PHDL\/ lltllfl\_)ﬂal\ll monz
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UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS AJI1 OOBSICHEHUS OTAEIbHBIX (DAaKTOB U
SIBJICHUM;

BbIOMpaTh OCHOBaHMSI M KpUTEPUM JUIsI KJIacCU(PUKAIMM BEIIECTB U
XAMHUYECKHUX PEaKIU;

YCTaHABJIMBATh IPUYMHHO-CIECJACTBEHHBIE CBS3M MEXKIYy H3y4acMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pACCYXAEHUS (MHIAYKTUBHBIC, JEIyKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M NPOTHBOPEYHS B PACCMATPUBAEMBIX
ABJICHUSX, (POPMYIHPOBATH BHIBOJbI U 3aKIIIOUEHUS;

IIPUMEHATH B NPOLIECCE NO3HAHUS, UCIIONb3YyEMbIE B XUMUN CHMBOJIMYECKHE
(3HaKOBBIE) MOJIENIN, IPEOOPA30BBIBATh MOJENIbHBIE IPEICTABICHUS — XUMUYECKUIL
3HaK (CMMBOJI) OJJIEMEHTa, XuUMHUYeckas (opmyna, ypaBHEHHE XUMHUYECKOU
peakuMu — MpPU pElIeHUH YYEOHBIX IMO3HABATEIbHBIX M IMPAKTUYECKUX 3ajad,
IIPUMEHATh HA3BAHHBIC MOJIEIIBbHBIE NPEACTABICHUS AJIs BBIABICHUS XAPAaKTEPHBIX
NPU3HAKOB U3yYaE€MbIX BEILIECTB U XUMUYECKHUX PEaKIUM.

2) 0a3oBbI€e HCCJIEI0BATEIbCKUE 1eHCTBHSA:

BJIQJIETh OCHOBAMH METOJIOB HAy4YHOIO MO3HAHMS BEUIECTB U XUMHUYECKUX
peaKLHnii;

(GbopMynHpOBaTh LIENU U 3a/1a4U UCCIIEA0BAHUS, UCIOJIb30BATh OCTABIEHHBIE
U CaMOCTOSITENbHO C(OPMYTUPOBAHHBIE BONPOCHI B KAadeCTBE MHCTPYMEHTa
NO3HAHUSA U OCHOBBI JJIs1 (POPMHPOBAHHUS TUIIOTE3BI [0 MPOBEPKE MPaBUIBLHOCTH
BBICKa3bIBAEMBIX CYKJICHUU;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS U IPOBEACHUS
YUYEHUYECKHX 3KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOAATh 32 XOJ0M
npouecca, CaMOCTOATENbHO MPOTHO3UPOBATH €ro pe3yibrar, (HOpMyIUpOBaTh
000011IeHNs U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEAOBAHMS,
COCTABJIITh OOOCHOBAHHBIN OTUET O MPOJAEIaHHON paldoTe;

npuoOpeTaTb ONBIT YYEHUYECKOW HCCIENOBATEICKOM H  MPOEKTHOMN
NESATENbHOCTH, MPOSIBIATh CIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEIIBHOMY
IOMCKY METOJIOB PEIICHUS MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pPa3IndHbIX
METOA0B IIO3HAHMUS.

3) padora ¢ nngopmanmeii:

OpUEHTHPOBATHCSI B Pa3IMYHbIX HCTOYHUKAX HH(pOpManuu (HAy4HO-
HOMyJIApHAsl JHUTepaTypa XHUMHYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOuS,
pecypcsl HTepHeTa), aHaau3upoBaTh MHGOPMALMIO PA3IUYHBIX BUIOB U (OpM

IMpCaACTaBJICHHUA, KPUTHYCCKHA OIICHHMBATDH cC AJOCTOBCPHOCTD 151
HCIIPOTHUBOPCUYUBOCTD,
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dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3JIMYHBIE METOJbI TP MOUCKE U
orbope wmHpOpMAIIUA, HEOOXOAUMOM ISl  BBIMOJHEHHS YYCOHBIX 3a1a4
OIPEACIEHHOTO THUIIA;

npUOOpEeTaTh OMBIT KMCHOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  MpEACTaBICHUS
uHpopMamu (cxembl, rpaduKu, JUarpaMmMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYUYHBIM $3bIK B KaueCcTBE CpeACTBa Npu pabore cC
XUMUYECKON uHpOpMaIMeil: TpUMEHSATh MeXIpeAMeTHble ((usudyeckue u
MaTeMaTHYEeCKHE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpEACTBA
HaTJISTHOCTH.

OBj1ajieHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1eliCTBUSIMH:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXKIaeMOil TeMbI B XOJ€ uajora u/uin
JTUCKYCCUH,  BBICKa3bIBaTh  HWACH, (OPMYJIHPOBATH CBOM  MPEIIOKCHUS
OTHOCHUTETHHO BBITTOTHCHHS TIPEIJIOKEHHOH 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMEH PE3yIbTaTOB ITO3HABATEILHON JEATECILHOCTH,
TIOJTYYCHHBIX CAMOCTOSITEILHO HJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBITIOTHECHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKONH PabOThI MO HUCCIEIOBAHUIO CBOMCTB
M3y9aeMbIX BEIECTB, Peain3aIlui ydeOHOTO MPOEKTa U (HOPMYIUPOBATH BBIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCICAOBAHMA IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHA MHEHUSIMU.

OBj1ajieHre YHUBEPCAJIbHBIMHU PEryJIATHBHBIMH TeHCTBUIMM:

CaMOCTOSATEILHO TIJIAHUPOBATh M OCYIIECTBISATH CBOIO ITO3HABATEIIBHYIO
JEATENBHOCTD, OMpenessis e€ Ieau | 3aJadd, KOHTPOJIUPOBATh M IO MeEpe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpejiaraéMblii aJrOPUTM JACUCTBUI IpHU
BBITIOJTHEHUH YYE€OHBIX ¥ WCCIIENOBAaTEIbCKUX 3a7ad, BHIOMpATh Hamboee
¢ dexTuBHBIN crmocod WX pemeHuss ¢ y4ETOM TOJYYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYCCKUX PEAKITUAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JESTEILHOCTH Ha OCHOBE CaMOaHaIn3a
¥ CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOECHHS Kypca «OpraHuueckas XHUMHS»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh  MPEACTABICHUM O XMMHUYECKOW  COCTaBISAIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, POJM XHWMHH B TIO3HAHWM SIBJICHUI
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npupoabl, B (DOPMUPOBAHMHM MBIIUICHUS W  KYJbTYPbl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM I PEIICHUS] TPAKTUYECKUX 33124
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOJIHOMN
cpene;

BJIQJICHUE  CUCTEMOW  XUMHMYECKMX  3HAHHMM, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAIOIINE TOHATHUS (XUMHYECKHH JJIEMEHT, aToM, »JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBs3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas W COKpaIlEHHAs), MOJb, MOJSpHas
Macca, MOJSIpHBIM 00BEM, YIJIEpOJHBI cKener, (yHKUHUOHAIbHAS TpyMra,
paguKall, U30MepHUsl, U30MEPbI, TOMOJOTUUECKUI PSAJ, TOMOJIOTH, YTJIEBOAOPOIBI,
KHCIIOPOJ W a30TCOAEPKAIIUE COCAUHEHUS, MOHOMED, IOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBbIE COSAMHEHUS); TEOPUU U 3aKOHBI (TEOpPHUsl CTPOCHUS
opranunveckux BemiectB A. M. BbyTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHM SA3bIK XUMHU; MHPOBO33PEHUYECKHE 3HAHUS,
JeXale B OCHOBE TMOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKHUX
ABJICHUM, (PAKTOJIOrMUYECKHE CBEJIEHUSI O CBOMCTBaX, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIMOJb30BAHUM Ba)XHEUIIIUX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOM JAESITENbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATh XapaKTepHbIC MPU3HAKU TOHSITHIMA,
yCTaHABIIMBATh UX B3aMMOCBSI3b, HUCIOJIL30BaTh COOTBETCTBYIOIINE MOHSTHUS MPHU
ONMCAaHUM COCTaBa, CTPOCHHUSI U MPEBPALLIEHUI OPraHUYECKUX COECMHEHU;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XMMHUUYECKYI0 CHUMBOJIUKY JIJIsi
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMysl OpraHMYECKMX BEIIECTB U YpPaBHCHUN XUMHUUYECKUX PEaKIuH,
W3rOTaBIIMBATh MOJEIN MOJEKYJ OPraHMYECKHX BEIIECTB JUIS WIUIIOCTPALMU KX
XUMHYECKOTO ¥ TPOCTPAHCTBEHHOI'O CTPOEHHS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATH NPHHAMICKHOCTh HU3YICHHBIX
OpPraHMYECKMX BEIIECTB IO HMX COCTaABY M CTPOCHUIO K OIPEAEIEHHOMY
KJIacCcy/Tpynne COeauHeHH (YTJIEeBOJAOPOJbI, KHCIOPOJ U a30TCOIEpKallue
COCMHEHHUS, BBICOKOMOJICKYJISIPHBIE COEIWHEHUS), JaBaThb HMM Ha3BaHUS IO
cucremarnueckod HomeHknatype (IUPAC), a Takke NPUBOIUTH TpUBUAIbHbBIC
HA3BaHUSI OTHAEIbHBIX OPraHUYECKUX BEHIECTB (STUJICH, MPOIMWIICH, AalleTUJIEH,
STWJICHTJINKONb, TIUIEpHH, (HeHon, (GopmManbaerun, ameTaabIerua, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KHCIJIOTa, OJICMHOBAas KUCIIOTa, CTEAPUHOBASI KHCIIOTA, TJIFOKO34,
bpyKTO3a, Kpaxmal, eJIr0I03a, TIUIUH);

c(OpPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOW CBSI3M B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);
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c(OpPMHPOBAHHOCTh YMEHHUS TPUMEHATHh TOJOXKEHHUS TEOPUU CTPOCHHUS
opranunveckux BemectB A. M. bytiepoBa mjis 00bICHEHHUS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHSI MAcCChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEpU30BaTh  COCTaB, CTPOCHHE,
dusznueckrue U XUMUYECKHE CBOMCTBA TUIIMYHBIX MPEJACTABUTENICH Pa3IUYHBIX
KJIACCOB OPTraHMYECKUX BEHIECTB (METaH, 3TaH, ATHJICH, MPOMUJIECH, alleTUJICH,
Oyranuen-1,3, metmnOyramuen-1,3, GeH30J, METaHOJ, ATaHOJ], ITHUJIEHIJIMKOJb,
IJIMLIEPUH, (PEHOJI, alleTalbJIeru, MypaBbUHasi M YKCYCHAasi KHUCIOTBHI, TIIOKO3a,
Kpaxmall, IeJITI0103a, AMUHOYKCYCHAsl KUCJI0Ta), WILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXJY HUMH YpPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX pEaKUUl C
UCIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHMSI XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HE(Th, NPUPOIHBIM Ta3, Yrojib), CHOCOOBI HX MEepepaboOTKU MU
MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 10 XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00BbEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA
peakiuyu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 HCXOIHBIX
BEILIECTB WJIM MPOIYKTOB PEaKIUN);

c(hOpMUPOBAHHOCTh YMEHHMU BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJaX HayYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMHUU MIPU U3YYCHUU BEILECTB U
XUMUYECKUX ABJICHUMN (HaOMI0ACHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIMPOBAHMUE),
UCIIOb30BaTh CUCTEMHBIC XMMHUYECKHE 3HAHHUS JUIsl TPUHATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsiX, CBS3aHHBIX C BeIIECTBAMU U UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUIa MOJIb30BAHUS XUMUYECKOM
NoCy/Iol M JabopaTopHbIM O0OpYyIOBaHUEM, a TaKXe MpaBwia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMH IO BBHITIOJIHCHHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBITIOJHATh XUMHUYECKHM
AKCHEPUMEHT (TIPEBpAIIEHUS] OPraHUYECKUX BEIIECTB MPY HArPEBAHUU, IOJIYUEHUE
ATUJIEHA W U3YYEHUE €ro CBOWMCTB, KAUYECTBEHHBIE PEAKIUU OPraHUuYECKHUX
BEIECTB, JCHATypamus OCTKOB MPH HArpeBaHWH, IIBETHBIC PEaKIUH OCIKOB) B
COOTBETCTBHHM C TMpaBUJIAMU TEXHHKH OE30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OPATOPHBIM OOOPYAOBAHHEM, TMPEACTABISTh PE3yJIbTATHI
XUMHUYECKOTO JSKCIEpUMEHTa B (OpMe 3amucCu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpPOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XHMHUYECKYIO
uHGOPMAIINIO, TOJIYy4aeMyl0 U3 pPa3HBIX HMCTOYHUKOB (CpEACTBA MAacCCOBOM
uHdopmarnuu, MHTepHET U ApYTrux);
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chOpMHUPOBAHHOCTh  YMEHHMH  COONIOAATh  MpaBHJIa  SKOJIOTHYCCKH
1IEJIeCO00pa3HOr0 TOBEJEHUs B OBITY U TPYJIOBOM NEATETLHOCTH B LEJAX
COXPAaHEHMsSI CBOEr0 3JI0POBbSl U OKPYXKAIOIIEH IMPUPOJHOU CpPEAbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS HA JKUBBIC OPraHU3Mbl OIPEIACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMas cMmbici mnokazarens [IJIK, mosicHaTh Ha mpuMepax CrocoObI
YMEHBIIEHUS] W MNPEAOTBPALICHUS] KX BPEAHOTO BO3JICKUCTBUS Ha OpPraHU3M
YEJIOBEKa;

JUIsE OOYy4YaroIIMXCA C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3]I0POBbS: YMEHHE
NPUMEHSTh 3HAHUA 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUS BEUIECTB U
XUMHUYECKUX SIBJIICHUM;

JUISL  CHEeNbIX M CclHabOBUIAIIMX OOYyYarolUXCsi: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HadeHui JI. bpaiins ans 3anucu XuMHUYECKUX

dbopmyi.
11 KJIACC

[IpeameTHble pe3yabTaThl OCBOEHMS Kypca «OOmas W HeopraHudeckas
XUMUS» OTPakaroT:

c(hOpPMUPOBAHHOCTb  MPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTeCTBEHHO-HAYYHONW KapTUHBI MHpA, POJM XHUMHM B TIO3HAHUM SIBJICHUUN
npuposibl, B  (OPMHUPOBAHUU MBIIUICHUS W  KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JJIs pelIeHUs MPAKTUYECKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpene;

BIAJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHWH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraONIUe TMOHATHSA (XMUMUYECKUH 3JIEMEHT, aToOM, H30ToI, S-, P-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HOH, MOJIEKYyJia, MOJIb, MOJISIPHBI OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPUILIATENILHOCTh, CTENEHb OKHUCJICHUSI, XUMUYECKasi CBA3b
(KOBaJIeHTHAsl, MOHHAs, METAJJIMYECKas, BOJOPO/IHAS ), KPUCTAIUIMUECKas PEIIETKa,
TUINBl ~ XUMHUYECKUX  PEAKUHM, pacTBOp, AJIEKTPOJIHUTHI, HEIJIEKTPOIUTHI,
AIEKTPOJIUTUYECKAs] JAUCCOIMALIUAS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakli, XUMUYECKOE PABHOBECHE); TEOPUU W 3aKOHBI (TEOpHs
3JIEKTPOJUTUYECKON Jucconuanuu, nepuoandeckur 3akon [[. M. Menpaeneesa,
3aKOH COXPaHEHHUsI MacChbl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAlICHUS HEPTrUu
IpU XUMHUYECKHX PEAKIMUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIIME B OCHOBE NMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJOTHYECKUE CBEACHHUS O CBOICTBAX,
COCTaBe, MOJIYYCHHH U 0€30MMacCHOM HCTIOIb30BAHUH BOKHEUIINX HEOPTAHMYECKUX
BEIIECTB B OBITY M MPAKTUYECKOU JIEATETLHOCTH YEJIOBEKA;
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c(OpPMUPOBAHHOCTh YMEHMUH BBISBISTH XapaKTEpHbIE NPU3HAKU TOHSATH,
YCTaHABIMBATh UX B3aMMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIUME IOHATUA IIPU
ONKMCAaHUHU HEOPIaHUYECKUX BEIIECTB U UX IPEBPAILLECHUI;

c(OpMUPOBAHHOCTh YMEHMH HCIHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY IS
coctaBieHuss (GoOpMyl BEUIECTB W  ypaBHEHUH  XMMMYECKHUX  peakIui,
cucremarndyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BELIECTB (yrapHblii TIa3, YIJIEKUCHbIA ra3, aMMHak, ramiéHas
U3BECTh, HETAUIEHAsI U3BECTh, IUTHEBAs COJA, IUPUT U JIPYTHE);

c(OpPMUPOBAHHOCTh YMEHUHN ONPEENATh BAJEHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHHUSAX Pa3IM4YHOIO0 COCTaBa, BHUJ XUMHUYECKON
CBsI3M (KOBaJEHTHAs, NOHHAsI, METAJUINYECKas, BOJOPOAHAsI) B COCAUHEHUSX, THUI
KPUCTAINIMYECKON PEIIETKM KOHKPETHOTO BelllecTBa (aTOMHasi, MOJIEKYJsipHas,
MOHHAs, METaJUIMYecKas), XapakTep Cpe/ibl B BOJAHBIX pACTBOPAX HEOPTraHUYECKUX
COC/IMHCHMH;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHaBJINBATh MIPUHAJIEKHOCTh
HEOPraHWYEeCKUX BEIIECTB IO HMX COCTaBYy K ONpeNeIEHHOMY Kiaccy/rpymme
COEIMHEHUH (MPOCThIE BEIIECTBA — METANIbl U HEMETAJLJIbl, OKCH/bl, OCHOBaHUS,
KUCIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUI PacKpbIBaTh CMbBICI MEPUOAMUECKOrO 3aKoHa /1.
N. MeHnneneeBa U 1eMOHCTPUPOBATh €r0 CUCTEMATH3UPYIONLYIO, OObSICHUTENbHYIO
U IPOTHOCTUYECKYIO (DYHKIUY;

c()OpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKMX dJeMeHTOB 1—4 mnepuonoB Ilepronnueckoil CUCTEMBI
XxuMHudeckux sjemeHToB JI. M. MeHneneeBa, MCHonb3ys MHOHATHSA «s-, P-, d-
AJEKTPOHHBIE opOuTanm, «QHEPreTHYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMMYECKHX DJIEMEHTOB M MX COECIMHEHHU
1o nepuoaam u rpynnam [lepronnueckon cucreMbl XUMUYECKHAX d51eMeHTOB /1. U.
Meneneena;

chOpMUPOBAHHOCTh ~YMEHUM  XapaKTepu3oBaTh (OMUCHIBaTH)  OOIIHE
XUMHYECKHE CBOWCTBA HEOPraHMYECKUX BEUIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHME TI€HETHYECKOM CBSA3M MEXKJIY HEOPraHWYECKUMU
BEILECTBAMU C ITIOMOILIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHHS KJIacCU(DUIHUPOBATH XUMHUYECKHE PEaKIUU I10
pa3IMYHBIM IMPU3HAKaM (YUCIY M COCTaBY pPEAarupyrollUX BEIIECTB, TEIJIOBOMY
addexTy peakiuu, U3MEHEHHIO CTEIIEHEH OKHCJICHHUS DJIEMEHTOB, OOpaTUMOCTH
peaKlMM, y4acTHIO KaTaau3aTopa);

c(OpPMUPOBAHHOCTh YMEHHMH COCTaBISATh YPAaBHEHMsI PEaKUUil pa3IUuHbIX
THUIIOB, MOJHBIE U COKpAUIEHHbIE YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YUUThIBast
YCIJIOBHMS, IIPU KOTOPBIX 3TU PEAKLIUH UAYT JO KOHIA;

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOM NMOAMMCHIO

MYHUUUNAJIbHOE BHO)KETHOE OBLLEEOBPA3OBATEJIbHOE 31.08.23 19:17 (MSK) Ceptucunkat 2DA55A49A992F4A52A02CCE85D4C1A28
YYPEXXAEHUE NPYAKOBCKASl CPEAQHSASA LWKOJIA, MNeTpoyeHkoBa AHacTacus
AnekcaHapoBHa, npekTop




cOpPMUPOBAHHOCTh YMEHHIl MPOBOJUTH PEAKLUH, IOATBEPIKAAIOLINE
KAUeCTBEHHBI COCTAaB Pa3JUYHbIX HEOPraHUYECKUX BEIECTB, pPACIO3HABATh
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BELIECTB;

c(OPMHPOBAHHOCTh ~YMEHHMHM PACKpPBhIBaTh  CYIIHOCTh  OKHCIHUTEIbHO-
BOCCTAaHOBHUTEIIbHBIX PEaKIUN MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOro OajaHca
ATHUX PEaKIUM;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
pEeaKIMK OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEIEHNU XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTHU OT BHElIHero Bo3nencTsus (npunuui Jle laTtennbe);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XHMHUYECKHE IPOLIECCHI,
JeXallue B OCHOBE MPOMBIIUIEHHOTO TMOJYyYEeHHs] CEPHOW KHUCIOThI, aMMHaKa, a
TaKke COOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOUIMX HAYYHBIX MPUHIUIAX U
AKOJIOTHYECKUX MPOOJIeMax XMMHUUECKOTO IIPOU3BOJICTBA;

c(OpMHPOBAHHOCTh YMEHUH NPOBOJUTH BBIYUCICHHUS] C HCIOJIb30BAHUEM
MOHSTHUS «MaccOBasi JI0JIsI BEIIECTBA B PacTBOPE», OObEMHBIX OTHOIIEHHUI ra3oB
IpY XUMHYECKUX PEAKIMIX, MACChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce UM OOBEMY OJHOTO W3 YHACTBYIOIIMX B PEAKIUU
BELIECTB, TEIUIOBOIO 3(PQeKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHS] MAcCChl
BELIECTB, MPEBPALLEHUS U COXPAHEHUS SHEPTHH;

c(hOopMUPOBAHHOCTh YMEHUM COOIIOIATh MTPaBUIa MOJIb30BAHUS XUMUYECKOM
nocy/iol M JabopaTopHbIM O0OpYyIOBaHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEUIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMH IO BBIIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c()OpMHPOBAHHOCTh YMEHHMI IUIAHUPOBaTh U BBINOJHATh XHWMHUYECKHM
AKCIIEPUMEHT (Pa3j0KE€HHE MEePOKCHIA BOAOPOAA B MPUCYTCTBUU KaTalM3aTOpa,
ONpEJEIEHNE Cpelbl PpacTBOPOB BEIIECTB C IOMOULIbIO YHUBEPCAIBHOIO
WH/IUKATOPA, BIUSHUE Pa3INYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIIvy,
peakiMu MOHHOTO OOMEHa, KaueCTBEHHbIE peaklUuu Ha cynabdar-, kapOOHAT- U
XJIOPU/I-AHUOHBI, HA KaTUOH AMMOHMSI, PEIIEHUE SKCIEPUMEHTAJIbHBIX 3a7a4 I10
TeMaMm «Metamne» u «Hemeramib») B COOTBETCTBUM C IpaBUJIAMH TEXHUKHU
0e30macHOCTH TPy OOpAIIEHUH C BEUIECTBAMH U JIAOOPATOPHBIM 00OPYIOBAaHUEM,
OPEICTaBIATh PE3yNbTaThl XHUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu
YPaBHEHHI COOTBETCTBYIOIIUX pEaKIunii U (POPMYIHPOBATH BHIBOJBI HA OCHOBE
3TUX PE3YJIBTATOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XHMHUYECKYIO
uHpOpMAIMIO, TIOJYy4aeMyl0 W3 pa3HbIX MCTOUYHUKOB (CpeICTBa MAacCOBOM
KOMMYHHKalUK, IHTEpHET U APYTrUX);
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chOpMHUPOBAHHOCTh  YMEHHMH  COONIOAATh  MpaBHJIa  SKOJIOTHYCCKH
IEJIeCO00pa3HOr0 TOBENIEHUS B OBITY W TPYIOBOM NEATENTHHOCTH B IEIAX
COXpaHEHHUSI CBOETO 3J0POBbSI M OKPYKAIOLIEH MPUPOAHON Cpeabl, OCO3HABATH
ONAaCHOCTb BO3JICHCTBHS Ha )KMBbIE OPTAaHU3MBbI ONPEIECIEHHBIX BEIIECTB, TOHUMAs
cmpicnt mokazarens [IJIK, moscHsAT, Ha mpuMepax CHocoObl YMEHBIICHHUS |
NPEAOTBPAILCHUS UX BPEIHOTO BO3ICHCTBUS HAa OPraHN3M YEJIOBEKA;

Ui OOY4YaroIIMXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 3/I0POBbS: YMEHHE
OPUMEHSTh 3HAHUSA 00 OCHOBHBIX JOCTYMHBIX METOJIaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CJIENBbIX M CIA0OBHUIAIIMX OOYYalOIIMXCSi: YMEHHE UCIOIb30BaTh
penbedHO-TOYeuHYI0 cucTeMy obo3HaueHuil JI. bpaiins mis 3anucu XMMHYECKUX

dbopmyi.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyectBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHMe pa3iesioB U TeM (undposrbie)
Ne i/ Kourpoasnsie | IlpakTnyeckue
nporpamMmbl Bcero o0pa3oBartejibHbIE
padoThI padoTshI pecypeh
Pa3nen 1. TeopeTnyeckne 0CHOBbI OPTaHMYECKON XHMHUH
IIpeamer oprannueckon xumuu. Teopus
1.1 CTPOCHHUS OpTaHUYECKUX COCTUHCHHUH A. 3
M. bytiepoBa
Hroro mo pazneny 3
Pasnen 2. YrieBoaopoabl
2.1 [IpenenbHbIe YriIeBOAOPOIBI — aJTKaHbI 2
59 HenpenenbHble yrieBogOpObl: aIKEHBI, 6 1
QJIKaJNECHbI, aJTIKUHbI
2.3 ApoMaTn4ecKHe yrieBoaoposl 2
24 IIpuponHble HCTOUHUKH YIIEBOAOPOAOB U 3 1
uX nepepadboTka
Hroro mo pazneny 13
Pasznea 3. Kuciiopoacoaepskamue oprannyeckue coenHeHus
3.1 Cnuptel. ®enon 3
3.9 Anbaeruabl. KapOoHOBBIE KHCITOTHI. 7 1
Crnoxxublie 2GUpBI
3.3 VrineBoasl 3 1
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Hroro 1o pasaceiny

13

Pa3znen 4. A3oTcoaeprkamue OpraHnyecKkue coeInHeHus

4.1 AMUHBI. AMUHOKHUCIIOTHL. benku 3
Hroro no pazueny 3
Pa3znes 5. BbicokoMoJieKyJIsIpHbIE COeIMHEHM I
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazmeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2
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11 KIIACC

KoanuectBo yacoB JIeKTPOHHBbIE
HaunMeHoBaHMe pa3iesioB U TeM undposbie
Ne i/ P Konrpoasnsie | IlpakTnyeckue (nupp )
NpPorpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckne 0CHOBbI XUMHH
Crtpoenue aroMoB. [lepnoanueckuii 3aKoH
11 n [lepuonnueckas cuctemMa XUMHUYECKUX 3
anemenToB JI. 1. MenjeneeBa
12 Crpoenue BemectBa. MHOrooopasue 4
' BEIIECTB
1.3 XVMHYECKUE peaKuu 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi xumus
2.1 Mertabl 1
2.2 Hewmeramnbt 1
53 CBs13b HEOPTAHUYECKUX U OPTaHUYECKHUX 5
' BEIIECTB
Uroro mo pazneny 17
Pa3gen 3. XuMus M ;KU3HbL
3.1 XuUMHS ¥ )KU3HD 4
Hroro no pazmeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoauuvecTBo yacon DJIeKTPOHHbBIE
Ne JlaTa nudpoBLIe
Tema ypoka Kontpoabubie | IlpakTHyeckue op
n/n Bcero U3yUYEeHUs oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypchbl
IIpeamer opraHu4ecKor XUMHUH, €€
1 1
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHHE 04.09.2023
Teopust ctpoeHuss OpraHUYECKUX
2 coequHeHnii A. M. byrieposa, eé 1
! yHIEp 11.09.2023
OCHOBHBIE TTOJIOKEHUS
[IpencraBnenne o KiaccuGukauu
oprannyeckux BemiecTB. Homenknarypa
3 1
(cucremaTHueckas) U TpPUBUAJIbHBIE 18.09.2023
HA3BaHMsI OPTaHUYECKUX BEIICCTB
4 ATKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTUYECKUN P 25.09.2023
5 MeraH u 3TaH — npocTenimne 1
MPEACTABUTENH AJIKAHOB 02.10.2023
6 AJKeHBI: COCTaB U CTPOCHHUE, CBOICTBA 1
P 09.10.2023
DTUJICH U TIPOITUIICH — MPOCTEHIINe
7 1
MPEACTABUTENH AJIKCHOB 16.10.2023
[Tpaktuyeckas padora Ne 1. «Ilomyyenne
8 . 1 1
ATUJIEHA U U3YYEHUE €r0 CBOMCTBY 23.10.2023
9 Ankanuensl. byraauen-1,3 u 1
MetunoyraaueH-1,3. [lonmydenne 13.11.2023
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CHUHTCTUYCCKOI'O0 KaydyKa U pC3UHBI

10

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHUS,
TOMOJIOTHYECKHH psifl. ATIETUIIEH —
MIPOCTEUIINI ITPEACTABUTEIND AJIKUHOB

20.11.2023

11

Brruucnenus no ypaBHEHUIO XUMHAYECKON
peakuuu

27.11.2023

12

ApeHnbl: 6eH3011 1 TONyod. TOKCHYHOCTh
apeHOB

04.12.2023

13

['eneTnueckas cBA3b yrieBOJOPOIOB,
MpUHAISKAIINX K Pa3IMYHBIM KJIaccaMm

11.12.2023

14

IIpupoaHbIe HICTOYHUKH YTIIEBOLOPOIOB:
MIPUPOJIHBIN ra3 U NONYTHbIE HEPTSIHbIE
rassl, He)Th ¥ MMPOAYKTHI €€ nepepaboTku

18.12.2023

15

[IpuponHble HCTOUHUKH YTIEBOAOPOIOB:
IPUPOIHBIN ra3 v MOMyTHbIE HePTIHbIE
raspl, HeTh U MPOIYKTHI €€ nepepadboTKu

25.12.2023

16

Kontponbnas paborta no pasneny
«YTII€BOIOPOABD

15.01.2024

17

[IpenenvHbIE OAHOATOMHBIE CIUPTHI:
METAHOJI U 3TaHOJ. BogopoaHas CBs3b

22.01.2024

18

MHoroaroMHbIE CIIMPTHI: STUJICHTJIMKOJIb U
TJIIMLOCPpHUH

29.01.2024

19

deHom: CTPOCHUC MOJICKYIJIbI, (bI/ISI/I‘-ICCKI/Ie
1 XUMHWYECKHEC CBOﬁCTBa, IIPUMEHECHUEC

05.02.2024

20

Anpaerunbl: hopMabaeru |
aneTaiabaerun. AeTon

12.02.2024

21

OIHOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE
KHCJIOTBI: MypaBbUHAs U YKCYCHas

1

19.02.2024
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22

[Tpaktuyeckas pabora Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM KHCIIOTBD)

26.02.2024

23

CTeapI/IHOBaH 1 OJICMHOBAs KHUCJIOTHI, KaK
MNpeACTAaBHUTECIIN BBICIIINX Kap6OHOBI)IX
KHUCJIOT

04.03.2024

24

MpI1a Kak COJH BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOLIEE NEUCTBUE

11.03.2024

25

CrnoxxHble 3HUpBI KaK IPOU3BOIHBIC
KapOOHOBBIX KMCIIOT. ['MAPONIN3 CI0KHBIX

3¢upoB

18.03.2024

26

JKupsr: runponus, mpuMeHeHune,
Ouonoruyeckast poiib )KUpOB

01.04.2024

27

VYTaeBoabl: cOCTaB, KiacCu(UKaIIHSL.
Baxneiimme npeacTaBuTeN : TIII0K03a,
¢bpykTo3a, caxaposa

08.04.2024

28

Kpaxman u nemnrono3a Kak IpupoaHbIe
MIOJIUMEPBI

15.04.2024

29

KonTtponbhas pabora o pazaeny
«Kucnoponcoaepxaiiue opraHuuecKue
COCIMHEHUS

22.04.2024

30

AMMHBI: METHJIAMHAH W aHUIUH

29.04.2024

31

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpraHU4eCKUe COCIMHEHMUS, UX
ouonornyeckoe 3HadeHue. [lenTuasl

06.05.2024

32

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMSI

1

13.05.2024

33

OCHOBHBIE TTOHATHS XUMHH

1
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BBICOKOMOIJICKYJIAPHBIX COeIMHEHUI

20.05.2024

OcCHOBHBIE MCETOJbI CHHTEC3a

34 BBICOKOMOJIEKYJISIPHBIX COETUHEHUI. 1 97 05.2024
[TnacTMaccel, Kayqykd, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34 2
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHBbIE

Ne Hara nudposbie
Tema ypoka Kontpoasnsie | IlpakTuyeckue
n/n Bcero u3ydeHusi | odOpa3oBaTejibHbIE

padoThI padoThI pecypebi

XVMMUYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypalus aToMOB

[Tepuoanueckuii 3akoH u [leprnonnueckas
cUCcTeMa XUMHUUYeckux asemMenToB /. U.
MenzeneeBa, UX CBA3b C COBPEMEHHOMN
TEOpUEN CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOMCTB
XUMHYECKUX 3JIEMEHTOB U UX COEIUHEHHI 1O
rpyIiaM v nepuojaM. 3HaueHUe
MEPUOINYECKOT0 3aKOHA ¥ CHCTEMBI
xuMuueckux syementoB JI.M. Menieneera B
Pa3BUTUU HAYKH

Crpoenue BemecTBa. XUMUIECKast CBsI3b, €€
4 BH/JIBI; MEXaHU3MbI 00pa30BaHM 1
KOBAJICHTHOM CBsA3U. BopopoHas cBs3b

BaneHTHOCTB. DJIEKTPOOTPULIATEIBHOCTD.
Crenenn okucienus. Bemecrsa
MOJIEKYJIIPHOT'O U HEMOJIEKYJIIPHOTO
CTpOCHHUS

ITonsiTHE O TUCIIEPCHBIX CUCTEMAX.
6 HcrrHHBIE M KOJUTOUAHBIE PACTBOPHI. 1

MaccoBas 10114 BelllecTBa B pacTBOpeE
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Knaccudukarus u HoOMEeHKIaTypa
HEOpPraHWYEeCKUX coeNnuHeHni. [ eneTnueckas
CBA3b HeOpFaHI/I'-ICCKI/IX BCIICCTB, paszqux
KJ1aCCOB

Knaccugukanus XuMHUECKIX peakuuii B
HEOPraHUYECKOW U OpPraHM4eCKON XUMUU.
3aKOH COXpaHEHUsI MAaCChl BEILIECTB; 3aKOH
COXPaHEHUs U IIPEBPALLCHNS SHEPTUU IIPU
XUMUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTHUMbIe PEaKIHH.
XUMHUYECKOE PaBHOBECHE

10

[Ipaktrueckas padora Ne 1. «Brnusaue
pa3ianyuHbIX (PAaKTOPOB HA CKOPOCTh
XMMHUYECKOHN peakum»

11

DnekTponutuyeckas auccoruanus. [lonstue
o BozopoHOM Tiokazarene (pH) pactBopa.
Peakuu nonnoro oomena. ['maponus
OPraHN4CCKUX U HCOPraHNYCCKHUX BCUICCTB

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIHHBIC
peakiuu. [lousiTue 06 sneKTpoIm3e
pacIiaBoB M pacTBOPOB COJEH

13

KontpomnbHas padora 1o pasaeny
<<TeopeTquCKHe OCHOBBI XUMHUN»

14

Mertaiubl, ux nonoxenue B [lepuoanueckon
CHUCTEME XUMHUUYECKHUX 3jeMeHToB [[. U.
MenzeneeBa 1 OCOOEHHOCTH CTPOCHHUS
aToMoB. OOme Gu3nveckre CBONCTBA
METaJIIOB
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15

CmuiaBbl METaIOB. DJIEKTPOXUMHUYECKUH Psiji
HaNpsH>KEHU METAJIOB

16

XHUMHUYEeCKHEe CBOMCTBA BaXKHEUIITNX
METaJUIOB (HATPHUH, KT, KaIbI[Ui, MarHUi,
ATIOMHUHHN) U UX COSTUHEHUI

17

XUMHUYECKUE CBOMCTBA XPOMA, MEAN U UX
COCJIMHEHUN

18

XUMHUYECKHEe CBOMCTBA IIMHKA, JKeJIe3a U UX
COCTUHEHUN

19

[Ipaktrueckas padota Ne 2. "Pemenue
AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
«Mertamib»"

20

Hewmeraminl, X 1OJI0KEHUE B
[Teproauueckoil cucteMe XUMUYECKUX
anemenToB JI. 1. MenjeneeBa u
0COOEHHOCTH CTPOCHHUSI aTOMOB

21

®u3nyYeCKre CBOMCTBA HEMETAIIIOB.
AnnoTponusi HEeMETaIOB (Ha puMepe
KHCIJIOpO/Ia, Cepbl, pocdopa u yriaeposa)

22

XUMHUYECKHE CBOMCTBA TAJIOTEHOB, CEPhI U UX
COE€IUHEHUN

23

XUMHYeCcKHe CBOMCTBA a30Ta, hocodpa 1 Ux
COCIMHEHUI

24

XHUMHUYECKUE CBOWCTBA yIiepoJa, KpEMHUS U
HUX COeIUHEHUN

25

[IpuMeHeHne BaXXHEHIIMX HEMETAJUIOB U UX
COEIUHEHUN

1

26

O000111eHE U CUCTEMATH3ALU 3HAHUN 110

1
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teMe «Hewmeramnb». Berunuciaenus no
YpaBHEHUSAM XUMHUYECKUX PEeaKLUi U
TEPMOXUMHYECKHE PACUETHI

27

[IpakTnueckas padora Ne 3. «Pemenue
IKCIIEPUMEHTAIBLHBIX 33/1a4 110 TEME
"Hemerananr"»

28

Kontponbhas pabora no remam «MeTasuibi»
u «Hemeramnsl»

29

HCOpFaHI/I‘IeCKI/Ie " OPraHuvdCCKNUEC KUCIOTHI.
HeopraHqucm/Ie 1 OPraHuv4CeCKHUEC OCHOBAHUA

30

AMpoTepHbIe HEOpraHUYECKUE U
OpraHU4eCcKue COeNUHEHU. [ 'eHeTnueckas
CBSA3b HEOPraHUYECKUX U OPraHUYECKUX
BEIIECCTB

31

Poinp xuMun B 00eCIeUEeHUH SKOJIOTHYECKOM,
JHEPreTUYECKON U MUIIEBON OE30MacHOCTH,
Pa3BUTUU MEIUIUHBI

32

IIpencraBnenus 00 OOLIMX HAYYHBIX
IPUHLHUIAX TPOMBIIUIEHHOIO IIOIYYEeHUs
BaKHEHUIINX BEIIECTB

33

YenmoBek B MHPEC BEHICCTB U MaTCpHUaIOB

34

XHMHS U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10

34

[NPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus, 10 knacc/ I'abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A.,
AxtmmonepHoe o6miectBo «M3marensctBo «IIpocBemienue)

* Xumus, 11 xnacc/ T'abpuensn O.C., OO011ecTBO ¢ OrpaHUYeHHOM
0oTBeTCTBEHHOCTHIO «JIPODA»; Akinonepnoe obiiectso «M3naTenbcTBo

«IIpocsemienne»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://edsoo.ru/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

https://edsoo.ru/
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