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denepanpHas pabouasi mporpamMma Mo y4eOHOMY TpeaMery «Xumus» (06a30BbIid
ypoBeHb) (mpeaMeTHass o005acTh «ECTECTBEHHO-HAy4yHbIE TIpEaMEThI») (najee
COOTBETCTBEHHO — MpoTrpamMMa 10 XUMHUH, XUMHsI) BKIIOYACT MOSICHUTEIBHYIO 3aIHCKY,
collepkaHre O0y4YeHHS, TUIAHUPYEMbIE Pe3yJIbTaThl OCBOCHHS MPOTPaMMBI 10 XUMUH,
TUTAHUPYEMBIE PE3yJIbTaThl, TEeMaTUIECKOE TUTAHUPOBAHHE.

[TosicHuTenpbHAS 3amMCKa OTpakaeT OOIMMe IEIM W 3aJadd W3YYCHHS XUMHH,
XapaKTePUCTUKY TCUXOJOTUYECKUX TPEANOChUIOK K €€ W3YYCHHIO O0ydaroluMUcH,
MECTO B CTPYKType Y4YeOHOTO IUIaHa, a TaKXke MOAXOAbl K OTOOpY COJIepIKaHMUS,
K ONpEICICHUIO IUIAHUPYEMBIX pE3yJdbTaTOB M K CTPYKTYpe TEMAaTHYECKOTO
TUTAHUPOBAHMSI.

Conmepxanre OOYYCHHsI pacKphIBacT COACpKATENbHBIC JHUHHUH, KOTOPHIC
npearaloTcs Ay 00s3aTeIbHOTO M3YYCHHS B Ka)KJIOM KJIacce Ha YPOBHE CPEIHETO
ob1rero oOpazoBaHusI.

[InanupyeMble pe3ynbTaThl OCBOCHHUS IMPOTrpaMMbl 1O XHWMHUHU BKIIOYAIOT
JUYHOCTHBIE, METaIlpeAMETHBIE PE3yJIbTaThl 3a BECh IMEpPUOJ OOY4YeHHUSI Ha YpOBHE
cpenHero oOmiero oopa3oBaHusi, a TakXKe MPEAMETHBIC TOCTHKEHHUS 00ydaronierocs
3a KaXIbli ToJ1 00y4eHUsI.

IMNOACHUTEJIBHAA 3AIITMCKA

[IporpamMMa 1Mo XMMHU Ha YpPOBHE CpeIHEro oOImiero oOpa3oBaHus pazpaboTaHa
Ha ocHoBe DenepanmpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 obpazoBanuu
B Poccuiickoii ®enepauun», TpeOOBaHUN K peE3ylbTaTaM OCBOEHHUS (enepaabHOM
oOpa3oBaTenbHONM TporpaMMbl cpeaHero oOmiero oopazoanus (DPOII COO),
npeacTaBleHHbIX B @DenepaqbHOM TOCYIapCTBEHHOM 00pa30BaTEeIbHOM CTaHIapTe
COO, c¢ yuérom Konuenuuu npenojgaBaHus Y4eOHOro mnpeaMera «XUMUS»
B oOpa3oBarenbHbIX opranuzanusax Poccuiickoii @enepannu, peaqu3yomnX OCHOBHbBIE
o0pa3oBareybHbIE MPOTrpaMMbl, UM OCHOBHBIX MOJOXEeHHH «CTpaTeruu pa3BUTHUSA
Bocriutanusi B Poccuiickoii denepauun Ha nepuon g0 2025 roma» (Pacnopsbkenue
[TpaBurenscTBa P® ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOJX0/I0B K pa3paboTKe MpOorpaMMbl MO XUMHH, K ONPEICICHUIO 00IIIeH
CTpaTeruu OOy4YEeHHs, BOCIUTAHUSA U Pa3BUTUS OOYYAIOLIMXCS CPEACTBAMU y4eOHOTO
npenmera «Xmmus» aug 10-11  kmaccoB Ha  06a30BOM  ypOBHE  COCTaBHIIU
koHuentyanbuble mnonoxkenus DOIrOC COO o B3auMOOOYCIOBIECHHOCTH IIEJIEH,
COJICp)KaHMS, pEe3yJbTaTOB OOydYeHHS M TpeOOBaHWNW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

B cooTBeTcTBUM ¢ NaHHBIMHM TMOJIOKEHUSMU MporpamMma Mo XuMuu (06a30BbIN
YpOBEHB) HA YPOBHE CPEIHETO 00111eT0 00pa30BaHUS:

yCTaHaBIMBAET o00s3aTelibHOE (MHBApUAHTHOE) TMPEIMETHOE  COJiepiKaHUe,
onpeesieT KOJIMYECTBEHHbIE U KaYECTBEHHBIE €r0 XapaKTepUCTUKHU HA KaKJIOM dTare
U3Yy4YEeHUs MpeaMeTa, MpeayCMaTpUBaeT MPUHLUIBI CTPYKTYPUPOBAHUS COAEPKaHUS U
pacrpeiesieHus ero Mo Kjiaccam, OCHOBHBIM pa3ziesiaM U TeMaM Kypca;
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naéT MpUMEpPHOE pachpenesieHne y4eOHBIX YacOB IO TEMATHYECKUM pas3ieiiam,
PEKOMEHIyeT MPUMEPHYIO IMOCJIeI0BATEIbHOCTh H3YUYEHUSl OTICIbHBIX TEM Kypca
C Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKU y4eOHOTO IMpoiiecca,
BO3PACTHBIX 0cobeHHOoCTel oOyuarommxcst 10—11 kimaccos;

Ta€T METOAMYECKYI0 HHTEpIpETalfio IeJied HM3ydYeHHs] TMpelAMeTa Ha YpOBHE
COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CpeAHero oobmero  oOpa3oBaHUS,
COZIEpKATEIbHOU XapaKTEPUCTUKU ITUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUS OCHOBHOM
0o0pa3oBaTeNbHON MpPOTpaMMbl  CpeAHEero oO0miero o6pa3oBaHUsl  (JUYHOCTHBIX,
METalpeMETHBIX,  MPEIMETHBIX), OCHOBHBIX BHJIOB  Yy4e€OHO-TIO3HABATEIbHOU
NesATEeIbHOCTH O00ydYarouierocs IO OCBOCHHMIO cojepkaHust mpeamera. [lo Bcem
HA3BaHHBIM TIO3UIMSM B TIpOrpaMMme IO XHUMHH COOJIOJIeHA MPEEeMCTBEHHOCTh
¢ (enepanpHOIl paboyeil mporpamMmoil OCHOBHOro oOIero o0pa3oBaHUsS MO XUMUU
(mmst 8-9 kmaccoB 0Opa3oBaTEIbHBIX OpraHu3aIluii, 0a30BbIA YPOBEHB).

Xumuueckoe oOpa3oBaHME, MOJYy4aeMO€ BBITYCKHUKAMH 00111e00pa3oBaTeIbHON
OpraHu3alliu, SBJISIETCS HEOThEMJIEMOW YacThio MX 00pa3zoBaHHOCTH. OHO CIYXHUT
3aBEpPIIAIOIIAM ASTallOM peaju3alli Ha COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE
KJTFOUEBBIX IIEHHOCTEH, IPUCYIITUX LIETTOCTHON CUCTEME XUMHUUECKOT0 00pa3oBaHusi. ITu
IIEHHOCTH KAacaroTCs TO3HAHUS 3aKOHOB NPHPOABI, (HOPMHUPOBAHUS MHPOBO33PCHHS U
oO1el KyJIbTypbl 4YelOBEKa, a TakKe HSKOJOTMYEeCKHM OOOCHOBAHHOTO OTHOIIEHUS
K CBOEMY 3/JI0pOBBIO M MPUPOAHON cpene. Peanusyercss xumuueckoe oOpa3oBaHHE
00yyaromuxcsi Ha YpPOBHE CpEAHEro oOIero o0pa3oBaHUsl CpPEACTBAMU Y4E€OHOTO
npeaMeTa «XUMHs», COJAEpKaHUe U TTOCTPOCHUE KOTOPOTO OMpENeNieHbl B MporpaMmme
M0 XMMHH C YIETOM CHEUGUKN HAayKd XUMHH, €€ 3HAUYCHUS B MO3HAHWU TMPUPOJBI U
B MaTepHaJbHOM JKM3HM OOIecTBa, a TaKke ¢ Yy4éroM oOOmux Ieled u
MPUHITUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHET0 OOIIETro
obOpazoBanusi B Poccuiickoit ®enepaunuu. Tak, Hampumep, npu (OPMHPOBAHUU
colepkaHusl MpeaMeTa «XUMHS» YUYTEHBI CIEAYIOIINE TMOJOXKEHHUS O Clenu(uke u
3HAYCHUU HAyKH XUMUHU.

XyUMHsI KaK DJIEMEHT CHCTEMBl ECTECTBEHHBIX HAyK HWIpacT OCOOYIH pOJlb
B COBPEMEHHOM IMBUJIM3AIIMU, B CO3/IaHUM HOBOW 0a3bl MaTepHaAIbHOM KynbTyphl. OHA
BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHHE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS, B CO3/IaHNC
[IEJIOCTHOTO TPEACTABICHUS 00 OKPYKAIOIIEeM MHpPE Kak O €JAUHCTBE MNPHUPOABbI U
YeJIoBeKa, KOTopoe (OpPMHPYETCS B XHMHUHW Ha OCHOBE TOHMMAHHS BEIIECTBEHHOTO
COCTaBa OKPY’KaIOIIEr0 MUPa, OCO3ZHAHMS B3aUMOCBSI3H MEXIY CTPOCHHEM BELIECTB, UX
CBOMCTBAMH U BO3MOKHBIMHU 00JIACTSMU TPUMEHEHUS.

TecHo B3aUMOACHCTBYS € IPYTrHMH C€CTECTBEHHBIMH HayKaMHW, XHMHS CTajia
HEOTHEMJIEMON YacThbl0O MHUPOBOM KYyJIbTYPbl, HEOOXOAMMBIM YCIOBHEM YCIICIIHOTO
TpyJa ¥ SKU3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHass XWMHS KaK Hayka
co3ujiaTeNibHasl, KaKk HayKa BBICOKMX TE€XHOJIOTMI HalpaBjieHa Ha PEIICHUE TII00aTbHBIX
po0JIeM YCTOMYUBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, TTUIIIEBOM,
AKOJIOTUYECKON 0€30MaCHOCTH U OXPaHbI 3/J0POBbS.
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B cooTBeTCTBUU C 0OIIMMHU LEISIMU U IPUHIIMIIAMH CPEIHETO 00IIEro 00pa3oBaHus
comepkanne mnpeamera «Xumus» (10-11 kmaccel, 0a30BbI ypOBEHb H3YUYCHHS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY 00ydYaromuxcs,
HEOOXOJMMYI0O WM JJisi BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOUCHHS B JKU3Hb COITMYMa, MPOJOJDKCHHS 00pa30BaHMs B Pa3IMYHBIX 00JIACTSX,
HE CBSI3aHHBIX HEMTOCPEACTBEHHO C XUMHUEH.

CocTaBISIOIKUMHY ITpeAMETa « XUMUS» ABIAIOTCSA 0a30BbIe Kypchl — «Oprannyeckas
xumMus» 1 «OO0IIast ¥ HeOpraHWMYeCKask XUMHUS», OCHOBHBIM KOMITOHEHTOM COJEP>KaHUS
KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHMM 1O HEOPraHUYeCKOM
XUMUM (C BKIIOYEHHEM 3HAHUM U3 0O0Iel XUMHUH) W OPraHUYeCKOW XUMUHU.
@dopMUpOBaHUE JAHHOW CHUCTEMbl 3HAHWW MPU HU3YYEHUM MpeaMera 00ecrneurnBacT
BO3MOXKHOCThH PACCMOTPEHHS BCET0 MHOT00Opa3usl BEIIECTB Ha OCHOBE OOIIMX TOHSITHH,
3aKOHOB ¥ TEOPUN XUMUMU.

Crpyktypa coaepxkanHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEopraHuyeckasi XuMus» cpopMupoBaHa B IporpaMme 1o XMMUU Ha OCHOBE CUCTEMHOTO
NOAX0/Ma K M3Y4YEHUI0 Y4yeOHOro Marepuaiga u  OOyCIIOBJI€HAa HCTOPUYECKHU
000CHOBAaHHBIM Pa3BUTHEM 3HAHUU Ha OMPENENEHHBIX TEOPETUUYECKUX YPOBHIX. Tak,
B Kypc€ OpPraHMYECKOM XMMHH BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KIJIACCUUYECKOMN
TEOPUU CTPOCHUSI OPTAHUYECKUX COCIMHEHUN, a TAKKE HA YPOBHE CTEPEOXUMUUECKUX U
AJIEKTPOHHBIX MPEICTABICHUM O CTPOCHHUH BelecTB. CBeIeHHs 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCS B PA3BUTHUU — OT YIJIEBOAOPOJOB JIO CIIOKHBIX OHOJOTMYECKU
aKTHUBHBIX COEIWHEHWI. B Kypce oOpraHuyeckoil XHWMHHU MOJy4alOT pa3BUTHE
copMHUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOINEro oOpa3oBaHUs TEpPBOHAYAIBHBIC
MpEACTaBICHUSI O XUMHUYECKOW CBSI3U, KJIACCU(UKAIMOHHBIX TMPU3HAKAX BEIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUSI, O XUMUYECKOU pPEaKIIUH.

Iloqg HOBBIM yIJIOM 3peHUs B MmOpeaMere «XuMmus» 0a30BOro  ypoBHS
paccMaTpuBaeTcs M3y4YEHHBIH Ha ypOBHE OCHOBHOIO 001ero oOpa3oBaHus
TEOPETUUECKU MaTeprasl U (aKTOJOTUYECKUE CBEJACHUS O BEHIECTBAX U XUMUUYECKON
peakuuu. Tak, B YaCTHOCTH, B Kypce «O011asi 1 HeopraHu4yeckas XuMus» 00y4aromumes
NPEAOCTABISCTCS  BO3MOXXHOCTh OCO3HATh 3HAYEHUE MEPHOJUYECKOTr0 3aKOHa
C 00ILETEOPETUYECKUX U METOJOJIOIMYECKUX MO3UIUH, TIIy0Ke MOHATh HCTOPUUYECKOE
U3MEHEeHHEe (YHKIMNA HTOr0 3akoHa — OT o0oOmarome g0 OOBICHAIONIEH U
MIPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHWMNM O BaXXHEMIIMX BELIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOWMCTBAaX M MPUMEHEHUH, a TAKXKE O XHUMHYECKHX PEaKIUSAX, HX CYIIHOCTH H
3aKOHOMEPHOCTSAX MpOTeKaHus JonoyHsercsa B Kypcax 10 m 11 kimaccoB snemeHTamMu
COJICPKaHUS, UMEIOIIMMHU KYJIbTYPOJIOTHYECKUM U MPUKIATHON XapakTep. DTHU 3HAHUS
CMOCOOCTBYIOT TOHUMAHHUIO B3aUMOCBSI3M XUMUU C IPYTUMU HayKaMU, PACKpPHIBAIOT €€
pOJib B TO3HABATEIbHOW W TMPAKTUYECKON NESITEIbHOCTH YENOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBKEHUS K TMPOIIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUYCCKUX
MPWIOKEHUN XUMHUU, TIOMOTAIOT BBIMYCKHUKY OPHEHTHPOBATHCA B OOIIECTBEHHO
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U JINYHOCTHO 3HAYUMBIX MPOOJeMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIMBATh
nH(OPMAITUIO ¥ IPUMEHSTH €€ JJIsl TIOTIOTHEHUS 3HAHUH, PEIICHUS] HHTEIICKTYaTbHBIX
U DKCIIEPUMEHTAIBHBIX HCCIIEOBATENIbCKUX 3a7ad. B 1enom cogepkanue yueOHOTO
npeaMeta «XuMus» JAHHOTO YPOBHSI M3YYEHHUSI OPHUEHTHUPOBAHO Ha (OpMHpPOBaHUE
y 00yYaromuxcsi MHPOBO33PEHUECKOW OCHOBBI ISl MOHUMaHUS (HUIOCOPCKUX HIEH,
TaKMX KaK: MaTepuajbHOE €IWHCTBO HEOPraHMYECKOTO M OpPraHuyecKkoro Mupa,
0OYCJIOBIICGHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM W CTPOCHHEM, TO3HABA€MOCTh
NPUPOAHBIX SBICHUM MyTEM SKCIIEPUMEHTA U PEIICHUS TPOTUBOPEUUIN MEXKYy HOBBIMU
dbakTaMl M TEOPETHUUYECKUMHU MPEINOChUIKAMH, OCO3HAHWE POJU XUMHH B PEUICHUU
AKOJIOTHYECKUX TPOOJIeM, a Takke MpoOjeM COEPEKEHUS dHEPTETHUSCKUX PECYpPCOB,
CBIPbSI, CO3/IaHUS HOBBIX TEXHOJIOTHI 1 MaTepUasoB.

B mutane pemenus 3aa4 BOCHHUTAHUS, Pa3BUTHSA U COLIMAIIM3AIMN 00YyYarOIIUXCs
MPUHSATHIE IPOrPAMMOM MO XUMUHU TOAXOAbI K OIIPEACIICHUIO COAECPIKAHUS U IOCTPOEHUS
npeaMera mpeaycMaTpuBalOT (POpMHUPOBAHUE YHHUBEPCAJIbHBIX YYEOHBIX JAEHCTBHIA,
UMEIOIMX 0a30BOE 3HAUEHUE ISl Pa3IMYHBIX BUAOB JACATEILHOCTU: PELICHUS TTPOOIIEM,
MOKCKA, aHaJIn3a U 00paboTKH MH(POpPMAIIMK, HEOOXOTUMBIX AJI TPUOOPETEHUS OIbITa
MPAKTUYECKON U MCCIIEIOBATEIbCKONW JIEITEIBHOCTH, 3aHUMAIONICH Ba)kKHOE MECTO
B [I03HAHUU XUMUH.

B npakTtuke npemnogaBaHusi XMMHUH Kak Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus
TaK U Ha YPOBHE CpeJHEro oduiero oopa3oBaHusi, IpU OMPEACICHUHN COJAECPKATEIbHON
XapaKTepUCTUKU 1EJIeHd M3y4YeHUs [MpPEeIMETa HAMpPaBICHUEM IEPBOCTEIICHHOM
3HAYMMOCTH TPAJAUIIMOHHO MPU3HAETCS (HOPMUPOBAHUE OCHOB XMMUUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON IESITEIbHOCTH YeJI0OBEKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIMYECKON TOUYKH 3pEHUSI TaKOW
MOAXOJ K OMPEACIICHUIO LIeJIe U3ydeHUs TIpeaMeTa SBIISIETCS BIOJHE ONPaBIaHHbBIM.

CornacHo T1aHHOM TOUYKE 3pEHUsI TTIABHBIMU IEJISIMU U3YyUYCHUS TIpeaMeTa « X UMHUS)
Ha 6a3zoBoM ypoBHe (10-11 ki1.) ABJSFOTCS:

dbopMuUpOBaHUE CHUCTEMbl XMMUYECKUX 3HAHUM Kak BaKHEHIEH COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW KApTHUHBI MUPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBHIC MOHSITHS,
byHIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XHUMHHM, OCBOCHHUE SI3bIKa HAyKH, YCBOCHUE U
MOHUMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBIICHHUS;

dbopMupoBaHHEe U PA3BUTHE TMPEJCTABICHUM O HAYYHBIX METOJax ITO3HAHUS
BCIIECTB U XUMHUYECKUX PEaKIUi, HEOOXOAMMBIX I TMPUOOpPETeHUS YMEHUN
OPUEHTUPOBATHCS] B MUPE BEILIECTB U XUMHUECKUX SBJICHHUH, UMEIOIITUX MECTO B PUPOJIE,
B IPAKTUYECKON Y MOBCEAHEBHOW KWU3HH;

pa3BUTHE YMEHHUA M CIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAONIOJCHUEM U
OOBSICHEHUEM XHMHUYECKOTO0 DJKCIIEPUMEHTA, COOJIIOJCHUEM TMpaBuil O€30MacHOIo
oOpallleHHs C BEIeCTBaMHU.

Hapsany ¢ »TuM conepxarenbHas XapakTepUCTHKA IeNedl U 3ajlad H3y4eHus
npeaMera B mporpaMMe Mo XUMHUHM YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU
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C HOBBIMU IIPUOPUTETAMU B CHCTEME cpenHero ooOumero odpasoBanus. CeronHs
B MPEINOJaBaHUM XUMUU B OOJNBIIEH CTENMEHU OTAAETCSA MPEANOUYTEHHE MPaKTHUYECKON
KOMIIOHEHTE COJIep>KaHUsl OOYy4eHMs, OPUEHTUPOBAHHON Ha MOATOTOBKY BBIITYCKHHUKA
OI0IIE00pa30BaTENbHOM  OpPraHu3allid, BIAACIOINIET0 HE HabOpOM 3HAHMUU, a
(YHKIIMOHATBPHOW TPaMOTHOCTBIO, TO €CTh CHOCO0aMH W YMEHUSMH aKTHUBHOTO
NOJyYEHUs] 3HAHUI U MPUMEHEHUS X B PEAJIbHOM KU3HU JJISl pELICHUs MPAKTUYECKUX
3aj1ay.

B oroii cBa3m mpu u3ydeHun mnpeaMera «XuUMHs» JOMUHHPYIOIIEE 3HAYCHUE
IPUOOPETAIOT TaKUE 1eJIU U 3a7]a4u, KaK:

ajanranus oO0ydYarolMXCs K YCIOBUSIM JUHAMUYHO pPa3BUBAIOLLEIOCS MHMpa,
(OopMUPOBAHNE MHTEIJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOW K CaM0O00pa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHSATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYaIlUsX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM;

(opMupoBaHre y o0ydyarolmuxcsl KJIFOUEBbIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHLUN),
UMEIONINX YHHUBEPCAIbHOE 3HAYCHHUE NJISl PAa3IMYHBIX BHUIOB JEATEIBHOCTH: PEIICHUS
npoOiem, TOMCKa, aHaiau3a W o0paboTku  UHPOpMAIMH,  HEOOXOAUMBIX
JUTS IPUOOPETEHUS OTIBITA JIEATEIHHOCTH, KOTOpasi 3aHUMAaeT BaKHOE MECTO B TTO3HAHUH
XMMHH, a TakXe JJs OLEHKH C IMO3ULUH HKOJIOTMYECKOM Oe30IacHOCTH XapakTepa
BJIMSIHUSI BEIECTB U XMMHUYECKHX IPOILIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOIHYIO
cpeny;

pa3BUTHE [IO3HABATEJIBHBIX MHTEPECOB, WHTEIUIEKTyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN O00y4YarIIMXCsA: CIOCOOHOCTH CaMOCTOATENBHO NPUOOpPETaTh HOBBIE
3HAaHUS O XWMHUU B COOTBETCTBHM C >KM3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIb30BATh
COBpEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUH JIJIsl [TOMCKA U aHAJINM3a y4eOHON 1 HayYHO-
TOMYJISIPHON MHPOPMAIIH XUMUYIECKOTO COIePIKAHNUS;

(opMupoOBaHHE MU pa3BUTHE Y OOYYAIOIIMXCS ACCOLMATHBHOIO U JIOTUYECKOTO
MBILUIEHUSI, HAOIIOAATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTH, NpPHU I[UIAHUPOBAHHUM W TPOBEACHUH XUMHUYECKOTO
IKCIEPUMEHTA;

BOCTIHTaHUE y o0ydaronmxcs yOoex 1IEHHOCTH B TYMAaHUCTHYECKOW HAMTPAaBICHHOCTH
XUMHM, €€ BaXHOM pOJM B PEHICHUH TJI00aJbHBIX MPOOJIEM PpalMOHAIBHOTO
OPUPOJIOTIOIb30BAHUS, TIOMOJHEHUSI JHEPreTUYECKUX PECypcoB U  COXpPaHEHMs
IPUPOTHOTO PABHOBECHS, OCO3HAHUA HEOOXOIUMOCTH OEpeKHOTO OTHOIICHUS
K TpUPOJE M CBOEMY 3/I0pPOBbIO, a TaKKe NPUOOPETEHHs OMNBITa HCIOJIb30BAHUS
MOJTyYEHHBIX 3HAHWUW IS TPUHSATHS TPAMOTHBIX PEIICHUH B CHUTYAIlHsIX, CBS3aHHBIX
C XUMHUYECKUMHU SIBJICHUSMH.

Henu w 3amaun  u3ydeHus mnpeaMmeTa «XUMHS» TMONYYIIA TMOAPOOHYIO
METOJMYECKYI0 HMHTeprperauuio B pazzaene «llmanupyembie pe3ysibTaTbl OCBOCHUS
IporpaMMbl IO XUMHUW», Ojarogapss yeMy oOecrnedyeHo 4YETKOE MPEICTABIECHUE O TOM,
KaKhe 3HaHWSA W YMEHHS UMEIOT MpsIMOe OTHOIIEHHE K pealn3aliid KOHKPETHOM
LEH.
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B yueGHOM miaHe cpenHero oOiero o0pa3oBaHHUsl MpeAMET «XUMUs» 0a30BOT0
YPOBHS BXOJUT B COCTaB MPEAMETHOM 06nactu « EcTecTBeHHO-HAYy4YHBIE IPEIMETHD».

OOr1iee YMCIIO YacoOB, PEKOMEHIOBAHHBIX JUIS W3y4YCHUS XUMHU — 68 uacos:
B 10 xnacce — 34 gaca (1 yac B Hegemo), B 11 kinacce — 34 gaca (1 yac B Hefel0).
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COJIEP) KAHUE OBYUYEHMUSI*

10 KJIACC

Teopernvyeckue 0CHOBbI OPraHU4eCKON XUMHUU

[IpenMer opraHuveckod XMMHUHU: €€ BO3HMKHOBEHHE, pAa3BUTHE W 3HAYECHUE
B IIOJyYCHUH HOBBIX BEIIECTB M MAaTEpUAIOB. Teopus CTPOEHHUS OPraHUYECKHUX
coenuHeHnit A.M. bytiepoBa, €€ ocHOBHbIE MONOXKeHUsA. CTpyKTypHbIE (POPMYIIbI
OPraHUYECKUX BEHIECTB. ['OMoorus, nzoMepusi. XUMUYECKasi CBSI3b B OPraHUYECKUX
COCJIMHEHUAX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBinenre o KilaccuPUKalMM OpraHUYECKUX BemlecTB. HomeHnknatypa
OpraHUYEeCKUX COCIUHEHUH (cHucTeMaThyecKas) U TPUBUAIbHbIC HA3BaHUS BaXKHEHIIMX
MPEACTABUTENIEH KJIACCOB OPTAHMYECKUX BEILIECTB.

JKCNepPUMEHTAIbHbIE METOIbI H3Yy4YeHHs BelleCTB M UX NMpPeBpaleH il

O3HakoMIIeHHE ¢ 00pa3iiaMy OPTaHUIEeCKHX BEIIECTB U MaTepHajIaMH Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJ OpPraHMYEeCKUX BEIECTB, HAONIOJICHUE U OINHCAHUE
JIEMOHCTPAIMOHHBIX OTBITOB 10 MPEBPAIICHUIO OPTAHUYECKUX BEIIECTB IIPU HAarpeBaHUU
(ru1aBieHue, 0OYTIMBaHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB U CTPOECHHUE, TOMOJIOTHYECKUM psif. MeTaH U 3TaH — NpoCTeuIne
MPEACTABUTENIN JKAHOB: (PU3NYECKUE U XUMUYECKHUE CBOMCTBA (pEeaKlUK 3aMeIIeHUs U
TOPEHMUS ), HAXOKICHUE B IPUPOJE, TOIYYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUW psii. ODTUIEH U MPOINUIIEH —
MPOCTEUIITNE TIPEJICTABUTENIN ATKEHOB: (PU3MYECKUE U XMMUUYECKHE CBOWCTBA (peakiuu
TUIPUPOBAHUS, TAJOTCHUPOBAHUSA, THApATAIMM, OKHUCICHUS U TOJUMEpPHU3AINN),
MOJIyYE€HHE U IPUMEHEHHE.

Ankamuensl: Oyramuen-1,3 wm wmetwnOyrtagueH-1,3. CTpoeHHE, BaKHEHIIIHEC
XUMUYECKHE CBOMCTBAa (peakuusi mnojumepusanuu). l[lomydeHne CHHTETHUYECKOTrO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHS, TOMOJIOTHYECKUN Pl AUETUICH —
MPOCTEUIITUHN MPEJCTaBUTEIh aJKUHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUYECKUE
CBOWCTBA (pe€akuuW TUJIPUPOBAHUS, TaJOTCHUPOBAHUS, THUApATaIllid, TOPEHHUs),
MOJIyYE€HHE U IPUMEHEHHE.

Apensbl. beH3out: coctaB, cTpoeHue, GU3NYeCKue U XUMUYECKHUE CBOMCTRA (peaKiuu
rajJOreHUPOBAHUS W HUTPOBAHUs), TMOJyYeHHUE U NpUMEHeHue. lonyon: cocmas,
cmpoenue, @uauyeckue U XuMuieckue CoUCmed (peakyuu 2an02eHuUpo8anus U
HUMPOBAHUSL), NOAyHeHue u npumereHue. TOKCUYHOCTh apeHOB. ['€HeTHYecKasl CBS3b
MEXK]y YIJIEBOAOPOAaMU, MPUHAIIEHKAITUMHU K Pa3IUYHBIM KJIaccaM.

! Kypcueom B TekcTe BbIEIEHBI DJIEMEHTBI COZEP/KAHUA Y4eOHOTO MaTepHana, KOTOphIE H3YYaloTCs
B 03HAKOMHTEIHLHOM IIAHE W HE BKJIIOYAIOTCSA B COCTaB NIpPEIMETHHIX pe3ynbTaToB ocBoeHuss DOII COO
Ha 6a30BOM YpOBHE.
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[TpuposHbIE HCTOUYHUKH YIII€eBOAOPOAOB. [IpupoaHblil Ta3 U NONyTHBIE HEPTIHBIE
ra3el. HedTpb u e€ mpoucxoxaenue. CriocoOsl nepepadoTku He(TU: IEPErOHKa, KPEKUHT
(TepMUYECKUM, KaTaduTHuecKuil), nuponu3. Ilpoaykrel mnepepaboTku HePTH, UX
OPUMEHEHUE B TPOMBILUIEHHOCTH U B ObITy. KaMeHHBIM yronb W HPOAYKTHI €ro
nepepaboTKu.

JKCNepUMeHTAIbHbIE METObI H3Yy4YeHHs BelleCTB M UX MpeBpaleH il

O3HakomIIeHHE ¢ 00pa3aMu MIaCTMACC, KayqyKOB U pe3uHbI, Kosuiekiuu «Hepb»
U «YToib», MOJCIUPOBAHUE MOJEKYI YIIEBOJAOPOJOB U TaJOr€HOMPOU3BOJIHBIX,
MPOBE/ICHNE MPAKTUYECKON PadoThI: MOJTYyYEHUE ITHUIICHA U U3YYEHHUE €T0 CBOMCTB.

PacuéTHble 3a1a4n

Brruncnenns mo ypaBHEHHIO XMMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HUCXOJHOTO BEIIeCTBA WJIM TIPOJYKTa PEaKIWH I10 M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOYKTOB PEAKIUN).

Kucaopoacoaep:xammue oprann4ecKue coeIMHEeHUs

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHO U 3TaHOI: CTpOoeHue, (Pu3ndeckue u
XUMHUUYECKUE CBOMCTBa (peakiuyd C aKTUBHBIMU METaJUlaMH, TaJIOr€HOBOJAOPOAAaMH,
ropeHue), npuMeHeHue. BogopoaHbie CBS3M MEXKAYy MOJIeKyJlaMu crnupToB. JleiicTBue
METaHOJIa ¥ 3TAHOJIa HA OPTraHU3M YEJIOBEKA.

MHoroaToMHble COUPTHI. DTUJICHIJIMKOJIb U TJIULEPUH: CTpOoeHUe, (GU3NYEeCKue u
XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBUE CO IICJIOYHBIMM METaUIAMH, KadeCTBEHHAas
peakiys Ha MHOTOAaTOMHbIE CIIUPTHI). JleiicTBUEe Ha opraHu3M uenoBeka. [IpuMeHneHue
TJIUIEPUHA U STUIICHTJIMKOJIS.

deHOo: CTPOCHUE MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue derHoa.

Anbaerusisl u kemoHwvl. opManbIaerui, aleTaibIerua; CTpoeHue, Guznueckue u
XUMHUYECKHUE CBOMCTBA (pEakIMd OKHUCIEHUSI U BOCCTAHOBJICHUS, KayeCTBEHHBIC
peakiuun), MoJTy4YeHUe U MPUMEHEHHE.

Ayemon: cmpoeHue, gusuyeckue u xumuieckue ceouUcmea (peaxyuu OKUCIeHUs U
80CCMAHOGIIEHUS), NOSYYUEHUE U NPUMEHEHUE.

OnHOOCHOBHBIE TpeJebHbIe KapOOHOBBIE KUCIOTH. MypaBbHHAas W YKCyCHas
KHCIIOTBI: CTpOeHHE, (U3UICCKHUE U XUMHUYECKHE CBOMCTBA (CBOMCTBA, 00IIHE /IS Ki1acca
KHCJIOT, peakuusi dSTepudukaiuu), MnoiaydyeHue u mnpuMeHeHue. CreapuHoBas W
OJICMHOBAS KUCJIOTHI KaK MPEJCTaBUTEIH BBICIINX KapOOHOBBIX KUCIOT. Mblla KaK COJU
BBICIITIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBUE.

Crnoxxnaple 2(QUpHl KaK MPOU3BOAHBIC KapOOHOBBIX KHCIOT. [ MIAPOIN3 CIOMKHBIX
a¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue »xupoB. buosorndeckas poJib )KUPOB.

VYrieBoabl: cocTaB, KiacCU(pUKAIMS YTIIEBOJIOB (MOHO-, JU- W TIOJIUCAXApPUIBI).
['mrok03a — mpocTerIii MOHOCaXapu/l: 0COOEHHOCTH CTPOCHUS MOJIEKYJIbI, (PU3uYecKre
U XUMUYeCKue CBoMcTBa (B3amMmopeicTtBue c ruapokcuaoMm wmeau(ll), oxucinenue
aMMUa4YHBIM pacTBOpoM okcuja cepedpa(l), BoccranoBienue, OpOKEHUE TIIOKO3bI),
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HaxXOXJIEHUE B MPHUpOJe, MpUMEHEHHe, Ouonornueckas poib. Dotocunres. OpykTosa
KaK M30Mep TIFOKO3bI.

Caxaposza — npeocmasumens oucaxapuoos, 2uopou3, HaxodxdcoeHue 8 npupooe u
npumeHeHue.

Kpaxman u memnmono3a Kak TpHpoaHble moiuMepbl. CTpoeHHe Kpaxmana u
IEJUTI0N03b. DU3NYECKUE M XUMUYECKUE CBOMCTBA Kpaxmaa (TUIpOIn3, KaYeCTBCHHAs
peaKIus ¢ HOJ0M).

JKCNepUMeHTAIbHbIE METO/IbI H3yYeHHs BellleCTB U UX NMpeBpalieHni

[IpoBenenue, HAOMIONCHUE W OMHCAHUE JAEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CITUPTOB, KAYECTBEHHBIC PEAKITUN OJTHOATOMHBIX CIIUPTOB (OKUCICHUE 3TAHOIa OKCUIOM
meau(Il)), MHOTOATOMHBIX CHHUPTOB (B3aMMOJCHCTBUE TNIMIIEPHUHA C THUAPOKCHUIOM
meau(Il)), ampaernmoB (OKHCIEHWE aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcunom  meau(ll), B3aumopeiicTBME Kpaxmana ¢ HOJOM), TPOBEJICHUE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIOTHI.

PacuéTHble 3a1aun

Beraucnenns mo ypaBHEHHI0 XUMHUYECKOM peakiuu (Macchl, 00béMa, KOJIUYeCTBa
HMCXOJHOTO BEIIECTBa MM TMPOAYKTa peaKIMd II0 HU3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO M3 UCXOJAHBIX BEIIECTB WIIH IIPOTYKTOB PEAKIIHH).

A30Tcoepikalue oprannyeckne coeInHeHns

Amunvl. Memunamun u aHUIUH: COCMAs, cmpoenue, usuyecKue u XumuyecKue
ceolicmea (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMMHOKHCIIOTBI Kak aM(oTepHbIE OpraHWdYecKWe coeauHeHus. Duznyeckue u
XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MMpUMeEpe TIulMHa). buonoruyeckoe 3HaueHue
amMuHOKHUCTOT. [lenTumbl.

benku kak TpPUPOIHBIE BBICOKOMOJICKYJISIpHBIE CcoenuHeHus. llepBuyHas,
BTOPHYHAS U TPETUYHAS CTPYKTypa OCIKOB. XMMHUUYECKHE CBONMCTBA OCIIKOB: THUAPOJIH3,
JIeHATypallys, Ka4eCTBEHHbIC PEaKIUU Ha OCJIKH.

JKCIepPUMEHTAJIbHbIE MEeTOAbI H3yUYeHHS BellleCTB U UX MpeBpalleHUui
HaOnronenne u onucaHue JEMOHCTPALIMOHHBIX OIBITOB: JIEHATypalus OeIKoB
IIPU HarpeBaHMUHM, [IBETHHIC PEAKIIMH OCITKOB.

BbicokoMouieKy/IsIpHbIE COeTUHEHUS

OCHOBHBIE TOHATHUS XUMHU BBICOKOMOJICKYJSIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENICHB MOJIMMEPHU3aIINH, CPEIHSSI MOJICKYJISIpHAsE Macca.
OCHOBHBIE METO/BI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSJUHEHUN — TOJMMEpHU3AINs U
TTOJIMKOH ICHCAIIHSL.

IInacmmaccol  (nonusmunien, NOIUNPONUTIEH, NOJUSUHUIXIOPUO, NOIUCMUPOTL).
Hamypanvnotti u cunmemuueckue xkayuyku (6ymaoueHosvlil, XJI0PONPEHO8blll U
usonperosulii). Bonoxna: namypanvHvle (X10NOK, wepcmv, WENK), UCKYCCMBEHHblE
(ayemammuoe 80JIOKHO, BUCKO3@), CUHMemu4ecKue (Kanpox u 1aécam).

11
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JKCNepuMeHTAIbHbIe METObI H3Y4YeHHs BellleCTB U UX NpeBpalleHui
O3HakomileHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4JyKOB.

Me:xnpeaMeTHbIE CBSI3H

Peasmm3annst MeXIpeaIMETHBIX CBS3€HM INPU HW3YYECHHM OPraHUYECKOW XUMUU
B 10 Ky1acce oCylIECTBIISIETCA Yepe3 UCIOIb30BAaHUE KaK OOLIUX €CTECTBEHHO-HAYYHBIX
NOHATUH, TAK W TOHATHUM, SBILIIOIIUXCS CHUCTEMHBIMH [UISl OTIEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO11ue ecTeCTBEHHO-HAayUHbIE IOHATUSA: SIBICHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalU3, CUHTE3, KJIacCU(UKaLMs, TEPUOANYHOCTD, HAOIIOICHUE, U3MEpPEHHE,
DKCIIEPUMEHT, MOJCIINPOBAHUE.

®uzuka: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKHI
YPOBEHb, BEUIECTBO, TEJIO, O0BEM, arperaTHOE€ COCTOSHHUE BEUIECTBA, (PU3MYECKUE
BEJIMYUHBI U €UHULBI UX U3MEPEHUS.

buonorusi: knerka, opranu3M, Ouocdepa, OOMEH BEUIECTB B OpPraHU3ME,
(boTOCHHTE3, OMOJIOTUYECKH AKTUBHBIE BEIIECTBA (OEJIKH, YIIIEBObI, JKUPbI, (DEPMEHTHI).

['eorpadusi: MuHepasibl, TOpHbIE MOPOJbI, IOJE3HbIE HCKOINAEMble, TOIUIMBO,
PECYPCBL.

TexHonorus: NMUUIeBblE€ MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO MUTAHUS, MOIOIIUE
CpenCcTBa, JEKaPCTBEHHBIE U KOCMETUYECKUE MPEMAPAThl, MaTEPHAIbl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KJIIACC

Teopernueckne 0CHOBbI XUMHH

XUMHUECKHUI dJeMeHT. ATOM. Sapo aroma, M30TOMBI. DJIEKTPOHHAs 000JIOYKA.
DHepreTUYecKre YpPOBHH, IMOAYPOBHH. ATOMHBIC opOuTamu, S-, P-, d- BIEMEHTHI.
Oco0eHHOCTH pacrpeeieHUs JIEKTPOHOB M0 OPOUTAIISIM B aTOMaX 3JIEMEHTOB MEPBBIX
YEeTHIPEX MEePUOAO0B. DIEKTPOHHAS KOHPUTYpallUsi aTOMOB.

Ilepuonnueckut 3akoH u llepuognueckass cucTeMa XHMHYECKUX DJIEMEHTOB
JA.N. Menneneera. Csi3p mnepuoanueckoro 3akoHa u Ileproguyeckoil CHCTEMBI
xuMudeckux 3memeHToB [[.1. MeHnneneeBa ¢ COBpEMEHHON TEOPUEH CTPOEHHUSI ATOMOB.
3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XMMHUYECKHX DJIEMEHTOB W 00pa3yeMbIX HMU
MPOCTBIX U CJIOXHBIX BEHIECTB IO rpynnaM U NepuojaM. 3HAYCHHE MEPUOUYECKOTO
3aKOHA B PA3BUTUHU HAYKH.

CrpoeHnue BeliecTBa. XUMUYECKas CBs3b. BUbI XUMUUYECKOU CBSI3U (KOBAJICHTHAs
HEMoJIsIipHAsE W TOJsSIpHAsi, HWOHHAs, MeTauimdeckas). MexaHu3Mbl 00pa30oBaHUS
KOBQJICHTHON XMMHUYECKOU CBsA3M (OOMEHHBIN M JIOHOPHO-aKLEeNTOpHBIN). BogopoaHas
CBsI3b. BaJIeHTHOCTB. DNEKTPOOTPULIATENIBHOCTh. CTENEeHb OKUCIICHUS. IOHBI: KaTUOHBI
Y QHUOHBI.

12
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BemecTBa MOJEKyISIpHOTO W HEMOJEKYJISIPHOTO CTPOSHUS. 3aKOH IMOCTOSIHCTBA
cocTaBa BelllecTBa. TUIIBI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCHUMOCTh CBOWMCTBA BEIIECTB
OT TUTIA KPUCTATUTMYECKON PEIIETKH.

[TonsiTue 0 qUCHepCHBIX cucTeMax. MICTHHHBIC U KOJUIOUIHBIE PacTBOPBL. MaccoBast
JI0JIs1 BEIIECTBA B PacTBOPE.

Krnaccudukanus HeOpraHMYeCKUX coeAnHeHUH. HoMeHkaTypa HEOpraHU4eCKUX
BeIeCTB. | 'eHeTHMdeckass CBA3b HEOPTraHMYECKHX BEIIECTB, MPUHAIC)KAIINX
K Pa3IMYHbIM KJIacCaM.

Xumudeckas peakuus. Kinaccudukanums XUMUYIECKUX peaKIiii B HEOPTaHUIECKOM
U OpPraHUYEeCKOM XUMHUHU. 3aKOH COXPAaHEHMsI MAcChl BELIECTB, 3aKOH COXpPAaHEHUS U
MIPEBPAIICHUS SHEPTUH MPU XUMUIECKUX PEAKITUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pasziuyHbIX (akTopoB. OOpaTuMbIe
peakiuu. XuMudeckoe paBHoBecue. DakTophl, BIUSAIONINE HA COCTOSHUE XUMUIECKOTO
paBHoBecus. [Ipunmun Jle [larense.

Onextponutuueckas aucconuanus. CunpHble W ciabble ekTponuThl. Cpena
BOJIHBIX paCTBOPOB BEIIECTB: KUCIIAsl, HEUTpalbHasl, enouHas. [Ionamue 0 6000poOHOM
nokazamerne (pH) pacmeopa. Peakuuu uoHHOTO 0OMeHa. [ UOpoau3 HeopeaHuueckux u
Op2aHU4ecKux geujecms.

OKHCIIUTENTFHO-BOCCTAHOBUTEINIbHBIE  peakiuu. [lonamue 06  3nekmponuze
Ppacniagos u pacmeopos coeil. Ilpumenenue 31eKkmpoausa.

JKCNepUMEeHTAbHbIE METOIbI H3Y4YeHHS BeleCTB M UX NMpeBpalleHnH

Hemonctpanusa Ttabmun «llepuoanueckass cucreMa XMMHYECKUX  AJIEMEHTOB
.. MenneneeBay, U3ydeHHE MOJEJICH KPUCTAIUIMYECKUX PEIIETOK, HAOJIIOJCHUE
U OINKCAaHUE JIEMOHCTPAIIMOHHBIX M JJAOOPATOPHBIX OMBITOB (Pa3jI0KEHHE MEPOKCHUAA
BOJIOpOJia B MPHUCYTCTBHM KaTalau3aTropa, ONPEACIICHUE Cpelbl PacCTBOPOB BEIIECTB
C MOMOIIbI0 YHUBEPCAIBLHOIO WHJMKATOpPA, PEaKIMM MOHHOTO OOMEHa), MpPOBEJACHUE
MpaKTUYECKON paboThl «BnusHue pa3audHbX (AKTOPOB HA CKOPOCTh XHUMHYECKOM
peakuum».

PacuéTHble 3ag1aun
Pacuétel mo ypaBHEHUSIM XMMHUYECKHX PEAKIUK, B TOM YHUCIE TEPMOXUMUYECKUE
pacu€Thl, pacU€ThI C UCIIOJIB30BAHUEM MOHITUS «MACCOBas OISl BEIIECTBAY.

Heoprannuyeckasi xumust

Hemeramnel. Ilonoxxenue HemetaiioB B Ilepuoguueckoil cUCTEME XMMHUYECKUX
anemenToB /.M. MenpeneeBa u 0coOeHHOCTH cTpoeHus: aToMOB. dDu3nueckue cBOMCTBRA
HEMETAJUIOB. AJUIOTPONMS HEMETa/UIOB (Ha MpHMEpe KHCIopoja, cepbl, Gocdopa u
yriepona).

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX HEMETAJIOB (TajloT€HOB, CEphbl, a3o0Ta,
docdopa, yriaepona U KpeMHHs) U UX COCAUHEHHUH (OKCHUIIOB, KHUCIOPOICOIACPKAIIUX
KHUCJIOT, BOJOPOHBIX COCTMHEHUM ).

[IprmeHeHne BaXXHENUIINX HEMETAIJIOB U UX COEUHECHUMU.
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Meramnbl.  Ilomoxxenne wmerauioB B llepuoanueckon cUCTEME XUMHYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOCHHSI SJIEKTPOHHBIX 000I0YEK aTOMOB
MetaioB. OOmue  ¢usmdyeckue cBoiicTBa MeTawioB. CIiaBel  METaJUIOB.
DJIEKTPOXUMHUYECKUH Pl HANIPSHKEHUH METaJIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX METAJJIOB (HATPUM, KaJIMK, KaIbIIUi, MarHuH,
ATIOMUHUH, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue crocoObl ToJydeHust MeTaioB. Memannypeus. Kopposus memannos.
Cnocobwi 3auumol om kopposuu. [IpuMeHeHre METAJIJIOB B OBITY M TEXHHUKE.

JKcNepUMeHTAIbLHbIE METOIbI H3Y4YeHHs BeleCTB M UX MpeBpalleHnH

N3yuenne koiuekiuu «MeTamibl U CIUIaBbl», 00pa3lioB HEMETAIUIOB, PEIICHHE
OKCIIEPUMEHTAJBHBIX 3a/Ja4, HaONIOACHUE U ONHCAHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBHE THIPOKCHIA ATFOMUHUS C PACTBOPAMH KUCIIOT
U 1IeJI0Yei, KAYECTBCHHBIC PEAaKI[MU Ha KATUOHBI METAJJIOB).

PacuéTHble 3a1aun

Pacuétel Maccel BemiecTBa WM O0OBEMA Ta30B MO HM3BECTHOMY KOJUYECTBY
BEILIECTBA, MACCe UM 00BbEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, PacuEThl
Macchl (00BbEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEaKIMHU, €CIIU OJHO U3 BEIIECTB
MMEET MIPUMECH.

XHUMHUA M KU3Hb

Ponp xumum B oOecrnie4eHHMH 3KOJIOTHYECKOM, SHEPreTHUYSCKOW U IHUIIEBOM
0€301acHOCTH, pa3BUTUHM MeTUIIUHBL. [IOHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEIECTB
Y XUMUYECKUX PEaKIUH.

[IpencraBienuss 06 OOMIMX HAYYHBIX MPUHIMUIIAX MPOMBIIUICHHOTO MOJIYyYEeHUS
Ba)XHEMIIINX BEIIICCTB.

UenoBek B MUpE BEMIECTB U MATEPUATIOB: BaXKHEUIIINE CTPOUTEIBLHBIE MATEPHUATIBI,
KOHCTPYKIIMOHHBIE ~ Marepuajbl, KpacKu, CTEKJIO, KEpaMHUKa, MaTepuabl
JUISL DJICKTPOHUKH, HAHOMAaTEpHabl, OPraHMUEeCKHUE U MUHEPAJIBHBIC YI00PCHHS.

XuMHsI H  30pOBbE YEJIOBEKA: IMPABWIA MCIOJb30BAHUS JICKAPCTBEHHBIX
npenapaToB, IMpaBuia O€30MaCHOIO MCIOJIb30BAHMS IMPENapaToB OBITOBONM XUMUU
B IIOBCEHECBHOM JKU3HU.

MexnpeaMeTHbIe CBSA3H

Peanuzanus MexXnpeIMeTHbIX CBA3€H MPH U3YYeHUH OOLEeld W HEOpPraHMYeCKOu
xuMHuM B 11 Kjacce OCyIecTBISETCS Yepe3 MCMOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAay4YHBIX TIOHATHUH, TaK W TOHATHW, SBISIOMIMXCS CUCTEMHBIMU JUISl OTACJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO61re ecTeCTBEHHO-HAYYHbIE MOHATHS: HAy4YHbIN (DAKT, TUIOTE3a, 3aKOH, TEOPHUs,
aHanu3, CHUHTE3, Kiaccudukanusi, NEPUOJUYHOCTb, HAONIOACHUE, SKCIEPUMEHT,
MOJEJINPOBAaHUE, U3MEPEHUE, SIBIICHUE.

®dusnka: MaTepus, SJHEPIrus, Macca, aToM, EKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJA, DHEPIrETUUECKUNA YPOBEHb, BEILIECTBO, TEJIO, OOBEM,
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arperaTHO€ COCTOSIHME BEUIECTBA, (PU3NYECKHUE BEIUUYMHBI U €IUHUIBI UX W3MEPEHHUS,
CKOpOCTBb.

buonorus: kinerka, opraHusM, 3KocucTeMa, Ouocdepa, Makpo- U MUKPOIIIEMEHTHI,
BUTAMHHBI, 0OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MuHEpanbl, TOPHBIE MOPOJbI, TMOJE3HbIE MCKOIMAaeMble, TOIUIMBO,
peCypCHI.

TexHONmorusl: XUMHUYECKass MPOMBIIIICHHOCTh, METALIYPIrusi, MPOU3BOJCTBO
CTPOUTENBHBIX  MATEPHUANIOB,  CEIBCKOXO3SMCTBEHHOE  INPOM3BOACTBO,  IHUIIEBas
IIPOMBILIJIEHHOCTb, dbapmaneBTUUYECKAS IIPOMBILIJIEHHOCTb, IIPOU3BOACTBO
KOCMETHYECKHX  MpenapaTroB, MNPOU3BOACTBO  KOHCTPYKIHMOHHBIX  MaTEpHUAJIOB,
AJIEKTPOHHAS POMBIILIEHHOCTh, HAHOTEXHOJIOTUU.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBamBaeT TpeOOBaHUSA K PE3yIbTaTaM OCBOCHHUS 00yYarOIITUMUCS
IporpaMM CpenHero oomero oOpa3oBaHUs (JIMYHOCTHBIM, METAlpEeIMETHbIM U
npeaMeTHbIM). HaydHo-MeToauueckol OCHOBOM [JIsl pa3padOTKU  IJIaHUPYEMBIX
PE3yJIbTaTOB OCBOEHUS IPOrpaMM CpeAHEro odmiero o0pa3oBaHus SBISETCS CUCTEMHO-
NEATEIbHOCTHBIN NOAXOI.

B coorBeTrcTBUM € CHUCTEMHO-AECATEIBHOCTHBIM IOJAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHUS IpeaMeTa « XUMUS» HAa YPOBHE CPEIHEro OOIIEro
0o0pa30BaHMs BBIJIEICHBI CIEAYIOLINE COCTABISAIONIHE:

OCO3HaHHME OOYYAIOMIUMHCS POCCHUHUCKOM TPaKJaHCKOWM HIACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTH U CAMOOIIPEACIICHUIO;

HaJM4he MOTUBALUU K O0yUEHHIO;

LICJICHANIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUI JMYHOCTH Ha OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUYECKUX TPaauLnid 0a30BOM HAYKU XHUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOACTBOBAaTbCA B CBOEH
NEATEIBHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, IPUCYIIUMH LIEJIOCTHOM CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJINYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYPhl U CHOCOOHOCTH CTaBUTh LEJIU
Y CTPOUTH KU3HECHHBIE IIJIaHBbI.

JIMYHOCTHBIE PE3yJIbTATHl OCBOEHUS MPEAMETA « XUMHS» JOCTUTAIOTCA B €JUHCTBE
y4eOHOM M BOCIUTATEIbHOW IEATEIBHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKHMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSIMU U UJEAIAMH POCCUMCKOTO
I'pa)X/1aHCKOI0 00I1leCTBa, MPUHIATHIMU B OOIIECTBE HOPMaMH U MpaBUJIaMU TTOBEICHMS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM  CaMOMNO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOI'O
CTaHOBJICHUS JINYHOCTU O0YYarOIIUXCSl.

JIM4HOCTHBIE  pe3yJbTaThl  OCBOEHUS  IpeaMeTa  «XUMHS»  OTPaXKaroT
c(hOpPMUPOBAHHOCTh  OMbITAa [O3HABATEJBHOW W  MPAKTHUYECKOW JAESTENbHOCTU
oOyJaromuxcs 1o peanu3aluy NPUHIATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUS:

OCO3HAHMS OOYYAIONIMMKCS CBOMX KOHCTUTYLHOHHBIX IIPaB M OOS3aHHOCTEM,
YBKEHUS K 3aKOHY U IIPABOIOPSIKY;

MPEICTABICHHS O COIMAIbHBIX HOPMaX M MpaBUIaX MEKINYHOCTHBIX OTHOIICHUMH
B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATEIBHOCTH MPH CO3JAaHUU YUEOHBIX
IPOCKTOB, PEIICHUH YYeOHBIX M IMO3HABATCIIBHBIX 3a/1a4, BBIMOJHECHHH XHUMHUYECKHX
9KCIEPUMEHTOB,;
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CIIOCOOHOCTH MOHMMATh Y IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI
JPYTUX MIPU aHAIHU3€E PA3JIMYHbIX BUJIOB YUEOHOH AESATENbHOCTH;

2) NIATPHOTHYECKOTO BOCTIMTAHMS

LIEHHOCTHOTO  OTHOUIEHUS K HMCTOPUYECKOMY M  HAy4YHOMY  HAacJEIUIO
OTEYECTBEHHOW XUMUHU;

yBaXEHUSI K TPOLECCy TBOpYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
OPUMEHEHUS XHMHH, OCO3HAHMSI TOTO, YTO JOCTMKEHUS HAYKH €CTh pe3yJbTaT
JUTUTEIHHBIX HAOIO/IEHUH, KPOTIOTIMBBIX AKCIIEPUMEHTAIBHBIX MTOMCKOB, TOCTOSTHHOTO
TpyZa YYEHBIX U IPAKTUKOB;

MHTEpEca W IO3HABAaTEIbHBIX MOTHBOB B IOJYYEHHH U TOCIEAYIOLIEM aHAJU3€e
uHGOpPMAIIUHU O IEPEOBBIX TOCTIKEHUSIX COBPEMEHHOMN OTEUECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBECHHUS;

CITIOCOOHOCTH OIICHUBATh CHUTYallMH, CBSI3aHHBIE C XUMHUYECKUMH SIBJICHUSIMU,
Y IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBbI
1 [ICHHOCTHU,;

TOTOBHOCTH OIICHUBATh CBOE MOBEJACHUE U MTOCTYIKU CBOMX TOBAPHUILEH C TTO3ULINI
HPABCTBEHHBIX U IMPABOBBIX HOPM U OCO3HAHUE ITOCIICACTBUN 3TUX MTOCTYIKOB;

4) ¢popmMupoBaHHUA KYJIbTYPHI 310POBbSI:

NOHUMaHUs LIEHHOCTEN 3/10pOBOTO U O€30MacHOr0 o0pas3a KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHUSI K COOCTBEHHOMY (PU3NYECKOMY U MCUXHUYECKOMY
3I0POBBIO;

coOno/IeHns mpaBwil O€30MacCHOr0 OOpallleHus C BEUeCTBAMU B  OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JIEATENBHOCTH;

MOHUMAaHUS LIEHHOCTU MPaBUJI UHAMBUIYATBHOTO U KOJUIEKTUBHOTO O€30MacCHOIO
MOBEACHUS B CUTYALMSIX, YTPOKAIOLIUX 3A0POBBIO U KU3HH JIFOJICH;

OCO3HaHUSl TOCIEACTBUA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUs);

5) TPy10BOTO BOCIIUTAHMS :

KOMMYHUKATUBHON KOMIIETEHTHOCTH B y4€OHO-UCCIIEIOBATEIbCKOM eI TEIbHOCTH,
0O0I1IeCTBEHHO TOJIE3HON, TBOPUECKOM U JIPYTUX BUIAX JESITEIILHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacCTHE€ B PELICHHUM MPAKTUYECKUX 3a]ay COLUaIbHOU
HaIPaBJICHHOCTH (B paMKax CBOETro Kjacca, IIKOJIbI);

WHTEpeca K TMPAKTUYECKOMY H3Yy4YEeHHIO Tpodeccuii pa3inmuHoro  poja,
B TOM YHCJIE HA OCHOBE IPUMEHEHHUS TTPEAMETHBIX 3HAHUM 110 XUMUH;

YBAKEHUS K TPYAY, JIOAAM TPYJla U pe3yibTaraM TPYyAOBOHM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYAIBHOW TPACKTOPUU 0Opa30BaHUA,
Oynymeid mpodeccuu W peanu3aliil COOCTBEHHBIX >KM3HEHHBIX IIAHOB C Y4YETOM
JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB M MOTPEOHOCTEM
00111eCTBa;
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6) 3K0JIOrHYecKOro BOCIIMTAHHUS:

HKOJIOTMYECKU IIeJIECOO00Pa3HOr0 OTHOLIEHUS K TMPHUPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3eMJIE;

MOHMMAHUA TJ00aJbHOIO XapakTepa JKOJIOTUYECKUX MpoOsieM, BIMSHUSA
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIIBHOM CPEbI;

OCO3HaHUsl HEOOXOAMMOCTH HCIIOJIb30BAHUS JTOCTHKEHUN XUMHUU JJIsl PELICHMS
BOIIPOCOB PALIMOHAIIBHOTO IIPUPOIOIIOIb30BaHNS;

AKTUBHOTO HENpPUATUSA JCHUCTBUM, NMPUHOCALIUMX BpEl OKpPYKaroUIEHd NPUPOIHON
cpene, yMEHHsA MPOrHO3MPOBATH HEOJIArONPUATHBIE SKOJOTMYECKHE MOCIEACTBUS
PEANPUHUMAEMBIX JEUCTBUHM U NIPENOTBPAIIATh UX;

HaJIM4usl Pa3BUTOIO DSKOJOTMYECKOTO MBIIIIEHUSA, IKOJIOTUYECKOU KYJIBTYPHI,
ONBITA JESATEIBHOCTH SKOJIOIMYECKOM HANPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMU B [03HABATEIbHON, KOMMYHUKAaTUBHOW U COIMAJIBHOM MPaKTHKE, CIIOCOOHOCTU U
YMEHHMSI AKTUBHO ITPOTUBOCTOSATH UAECOJIOTHH XeMopoouuy;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHUPOBAHHOCTU MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPaKTUKU;

MMOHMMAaHUS CIIeUU(PUKN XUMHUHU KaK HAyKH, OCO3HaHUS €€ poiu B (OPMUPOBAHUU
pAaLlMOHAJIBHOTO HAYYHOI'O MBIIUIEHUs, CO3JAHUM  LEJIOCTHOIO  IPEICTaBICHUS
00 OKpy:KaroleM MHUpe Kak O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B MO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEHN U PEIICHUH MPOOJIeM COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COO0 3HAYMMOCTH XUMUU JIJISI COBPEMEHHOW IIUBWJIM3ALINY: B €€
TYMAaHUCTHYECKOW HANPABICHHOCTH M BAXXHOW pOJIM B CO3JaHUM HOBOW 0a3bl
MaTepUaNbHOU KYJIBTYphI, PEUICHUU TJIOOAIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPhEBOM, SHEPTETUUCCKON, TTUIIEBOM 1 IKOJIOTHYSCKON 0€30MacHOCTH,
B Pa3BUTUM MEIUIIUHBI, 0OCCIEUEHUU YCIOBUM YCIEIIHOTO TPyJa U IKOJIOTHYECKU
KOM(OPTHOM >KU3HU KaXkJA0T0 YjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM I'PAaMOTHOCTH: IOHMMAaHMS CYUIHOCTH METOJOB IO3HAHMS,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HAayKaX, CIHOCOOHOCTH HCIOJb30BaTh IMOTy4aeMbIe
3HAHUSA JJI aHajdu3a U OOBSCHEHUS SBJICHUN OKPYXKAIOIIETO MUPA U MPOUCXOISIINX
B HEM U3MEHEHUM, YMEHHS JenaTh 00OCHOBaHHBIC 3aKIIOYEHUSI HA OCHOBE HAYyYHBIX
(haKTOB M UMEIOIIUXCS JAHHBIX C LEJIbIO TTOJTYYEHUsI JOCTOBEPHBIX BHIBOJIOB,;

CITIOCOOHOCTH CaMOCTOSITEIbHO MCMOJb30BaTh XUMUUYECKUE 3HAHUS JJISI PELICHUS
po0JieM B peaJIbHBIX )KU3HEHHBIX CUTYaIIUSIX;

MHTEPECA K MMO3HAHUIO U UCCIIEN0BATEIIBCKON IESITEIbHOCTH;

TOTOBHOCTH Y CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHMUIO,
K aKTUBHOMY ITOJYYEHHUIO HOBBIX 3HAHWUW MO XMMHHU B COOTBETCTBHM C >KU3HEHHBIMU
MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTAM TpyJa B pa3iuuHbIX cdepax mnpodecCuoHaIbHON
JESITETbHOCTH.
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METANIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHUS YU€OHOT0 npeaMeTa « XUMuUs» Ha YPOBHE
CpemHero o01ero o0pa3zoBaHus BKIIOYAIOT:

3HAYUMBIE TUTSt dbopmupoBaHUs MHUPOBO33PEHUS oOy4Jaronmxcs
MEXIUCUUIUTMHAPHBIE (MEXIpeIMEeTHbIe) OOIlIeHayuyHble TOHATHUS, OTPaKaIOIIUe
I[EJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHEIU(PUKY METOI0B TTO3HAHMS, UCIIOIB3YEMBIX
B €CTECTBEHHBIX HayKax (MarTepusi, BELIECTBO, DHEPIus, SIBJICHUE, MPOIECC, CUCTEMA,
HAY4YHBIA (PaKkT, MPUHIHUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIEIOBAHHE,
HaOII0ICHNE, U3MEPEHHUE, SKCTIPUMEHT U JIPYTHE);

yHUBEpCaJlbHble Y4eOHbIe JEUCTBUS (ITO3HABAaTENIbHbIE, KOMMYHHUKATUBHEIE,
peryJaTUBHBIE), obecreunBarone GopMupoBanne (QyHKIIMOHATFHOW TPaMOTHOCTH U
COLIMAJILHOW KOMITETEHIIMH 00YYaroIINXCs;

CIIOCOOHOCTh OOYYAIOIIMXCSl HCIIOJIB30BATh OCBOEHHBIE MEXIMCUUIUIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAIbHbBIE YUEeOHbIEC EHCTBUS B IO3HABATEIBLHON U
COLIMAJIBHOM ITPAKTHKE.

MeTtanpeameTHbIe pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU Y4€OHBIMU
II03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JACUCTBUSAMH.

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE Y4eOHbIC JeCTBUS
ba3oBble JJornyeckue 1eMCTBUS

CaMOCTOSTENbHO (hOPMYJIUPOBATH U AKTYAJIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpyBaTh;

OIPENICINIATh LEIH ACATEILHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUH UX JOCTUKCHUS,
COOTHOCHUTB PE3YJIbTATHI ACATCIBHOCTH C MOCTABJICHHBIMHU 1EIISIMU;

WCTI0JIB30BATh MPU OCBOCHUY 3HAHUN MTPUEMBI IOTUYECKOTO MBIIUICHUS — BBIACATh
XapAKTEPHbIC TPU3HAKU TMOHSATHM W YCTAHABJIMBATH HMX B3aMMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE OHATHUS 111 0OBSICHEHUS OTACIIbHBIX (DaKTOB U SIBJICHUMH;

BBIOMpATh OCHOBAHUSI U KPUTEPUM IJIs KJIacCU(UKAIMU BEIIECTB U XUMHYECKUX
peaKkuuii;

YCTAHABIUBATh  MPUYUHHO-CIIC/ICTBEHHBIC CBSI3U MEXKITY M3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKUE paCCyX IeHUS (MHAYKTUBHBIC, N€NYKTUBHbIC, 10 aHAJIOTUN),
BBISIBJIATH 3aKOHOMEPHOCTM M MPOTHUBOPEYHA B PACCMATPUBAECMBIX SBJICHUSIX,
(GbOopMyIHPOBATH BHIBOJIBI U 3aKITIOUCHUS;

NPUMEHATH B MPOLECCE MO3HAHUA, HCHOJIb3YEMbIE B XUMHM CHUMBOJIMYECKHUE
(3HAaKOBBIE) MOJICNIH, TPEOOPA30BLIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUYECKUHN 3HAK
(cuMBOJI) B7EeMEHTa, XUMUYecKas (opmysia, ypaBHEHHWE XHWMHUUYECKOW pEaKIuu —
IIPU PEIICHUH YUEOHBIX TTO3HABATENIBHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSITh Ha3BaHHbIC
MOJICJIbHBIE TPEACTABJICHUS [JIS BBISIBICHUA XAPAKTEPHBIX IPU3HAKOB H3YyYaEMbIX
BEIIECTB U XUMHUYECKUX PEAKIIUN.
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Bba3oBnle ucciaenoBarejbCcKue JeMiCTBUA:
BJIAJIETh OCHOBAMM METOJIOB HAYYHOT'O ITO3HAHUS BEILECTB U XUMUYECKUX PEAKIINM;
(GopMyIUpPOBATH LEH U 33J]a4H UCCIIEI0BAaHUS, HCIIOIb30BATh MOCTABICHHBIE U
CaMOCTOATENBEHO CHOPMYIUPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI ISl JOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYX/ICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOTO IUIAHUPOBAHUS U ITPOBEACHUS YYEHUYECKUX
IKCIIEPUMEHTOB, COBEPILIEHCTBOBaTh yMEHHUS HAOIIOAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yibTar, (GopmylnupoBaTh 0000IIECHUS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJbTATOB HCCIIENOBAHUSA, COCTABIATH
000CHOBaHHBIN OTYET O MIPOJICIAHHON paboTe;

MPUOOPETATh OIBIT YICHUYECKOM HCCIeI0BATEIbCKOM U TPOEKTHOM 1eATEIHHOCTH,
IPOSIBIISATH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MIOUCKY METOJIOB PELICHHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOAOB ITI03HAHUS.

Pabora ¢ undpopmanumeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX WHGOpMaluu (Hay4IHO-TIOMYJIsIpHAs
JUTEepaTypa XMMHUYECKOTO COJEp KaHUs, CIpaBOYHbIE mocolusi, pecypcel MHTepHETa),
aHAJIM3UPOBATh MH(OPMAILIMIO PA3TUYHBIX BUIOB U (OPM IPEACTABICHUS, KPUTHUECKU
OLICHUBATH €€ TOCTOBEPHOCTh U HEMIPOTUBOPEUNBOCTD;

(opMyIHUpPOBATH 3aMPOCHl U IPUMEHSTH Pa3IMnYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
uHpOpMaIuu, HEOOXOIUMOM JIJIs BHIITOJIHEHUS! YUEOHBIX 33/1a4 ONPECIEHHOTO TUIIA;

npuoOpeTaTh  OMBIT  HWCHOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAIbHYIO (DOopMy TpeacTaBieHus UHPOpMaIUU
(cxemsl, rpauKy, TUarpaMmbl, TaOIUIIbI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAyUYHBIM S3bIK B KAa4eCTBE CPEJACTBA MpPH paboTe ¢ XUMHUYECKOU
uHbopMaIuet: TPUMEHITh MEXITpeIMeTHbIE ((hU3HUecKue U MaTeMaTUUYECKHE) 3HAKU U
CUMBOJIBI, (hOpMYyITBI, a0OpEeBUATYPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh M TPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HATJISTHOCTH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCCTBUS:

3a/laBaTh BONPOCHI MO CYILIECTBY OOCYXJaeMOM TeMbl B XOAE€ Juajora
W/WIA  TUCKYCCHM, BBICKAa3bIBaTh HWJEH, (QOPMYJIUPOBATH CBOM  MPEIOKECHUS
OTHOCHUTEJILHO BBIITOJIHEHUS NTPEIIOKEHHON 3a/1a4u;

BBICTYIIaTh C MPE3CHTAlMEd pe3yJbTaTOB IO3HABATEIbHOW JAESATENBHOCTH,
NOJIYYEHHBIX CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHUKAMH NPH BBINOJIHEHUHU
XUMHUYECKOTO DJKCIEPUMEHTa, MPaKTUYECKOM padoThl IO MCCIECIOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, pealn3aliyd y4eOHOro NpoeKkTa U (POpPMyIHpPOBATH BHIBOJIBI
[0 pe3yabTaTaM IPOBEAEHHBIX MCCIEAOBAHUM IMyTEM COTJIACOBAaHUSA MO3ULHUMN B XOJIE
00CyXIeHusI 1 0OMEHa MHEHUSIMU.
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PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE JeUCTBUS

CaMOCTOSATENIbHO IUTAHUPOBAaTb M OCYIIECTBIISITH CBOIO  IO3HABATEIbHYIO
NeSATEIbHOCTh, ompenensss e€ Ueard W 3aJaud, KOHTPOJIUPOBATb U 10 Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MpeIaraeMblii aITOPUTM JCHCTBUI TP BBHITTOTHEHUH
y4eOHBIX U MCCIIEIOBATEIbCKUX 3a7a4, BEIOMpaTh Hanbosee 3(hPEeKTUBHBIN CIIOCOO MX
pelieHus ¢ y4éTOM MOJyYeHUsI HOBBIX 3HAHUN O BEHIECTBAX M XUMUYECKUX PEaAKIIHIX;

OCYIIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEILHOCTH Ha OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

IIpeameTHBIE PE3yNBTATBl OCBOEHUsA Kypca «OpraHuueckass XHMHsD» OTPaXkKarorT:

c(hOpPMUPOBAHHOCTH MPEJICTABICHUN O XUMUUYECKON COCTaBIISIONICH €CTECTBEHHO-
HAy4YHOU KapTUHBI MUPA, POJIM XMMHUHU B TO3HAHUU SIBJIEHUW TPUPOBL, B (HOPMUPOBAHUU
MBILUIEHUSI U KYJIBTYpPbl JIUYHOCTH, €€ (PyHKIHOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM
JUISL PEIICHUs] TPaKTUYECKUX 3a/ad M HKOJOTMYECKM OOOCHOBAHHOIO OTHOIIECHHUS
K CBOEMY 310pPOBbIO U IIPUPOIHOU CPELE;

BJIAJICHE CUCTEMON XMMUYECKUX 3HAHUM, KOTOPAsl BKIIFOYAET: OCHOBOIIOJIAraOIINe
HNOHATUSA (XUMHUYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAs 00OJ0YKa aroma, MOJIEKYyJa,
BaJICHTHOCTb, AJIEKTPOOTPHUILIATEIbHOCTh, XUMHUYECKAsl CBsI3b, CTPYKTypHas (opmyia
(pa3BépHyTas U COKpali€HHas), MOJb, MOJISIpHAsi Macca, MOJISIPHbIA 00bEM, YTIIEPOIHBIN
CKeJeT, QyHKIMOHAJIbHAs TPYIIa, paguKal, H30MepUs, H30MEpbl, TOMOJIOTMUECKUHN PA/L,
TOMOJIOTH, YTJIEBOJAOPOIbI, KHCIOPOA M Aa30TCOACPIKAIIUE COECIUHEHUS, MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHust oprannyeckux BeniecTB A.M. ByTiepoBa, 3aK0OH COXpaHEHHS MACChI
BELIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUECKHM A3bIK XUMUW; MUPOBO33PEHUYECKUE 3HAHNUS,
JeXallke B OCHOBE MOHMMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XWMHMYECKHUX SIBJICHUH,
(aKkTOJOrMYecKue CBEIAEHUSI O CBOWMCTBAaX, COCTaBe, MOJYyYEHUH U 0O€30MacCHOM
UCIOJIb30BAaHUU BAKHEHIIMX OpPraHMYECKHX BEIIECTB B OBITY M IPAKTHUECKOH
NEATEIIbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHHUI BBISBISATH XapaKTEPHbIE MPU3HAKU TOHATHH,
YCTAaHABJIMBAaTh MX  B3aUMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOUIME  TOHATHSA
IIPU OMIMCAHWU COCTaBa, CTPOCHHUS U IPEBPALLEHUN OPTaHUYECKUX COCTMHEHU;

c()OPMUPOBAHHOCTh ~ YMEHMI  HCMOJB30BATH  XUMHUYECKYIO CHUMBOJIUKY
JUIS COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaEHHOM) hopmyIT
OPraHUYECKUX BELIECTB U YPABHEHUN XUMHUYECKUX PEAKUUHN, U3rOTABIMBATH MOJAEIN
MOJIEKYJ OpPraHMYECKMX BEMIECTB Ui WLIIOCTPAMM MX XHMHYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAAJIEKHOCTh HU3YUYEHHBIX
OpraHUYeCKUX BEIIECTB [0 UX COCTaBY U CTPOCHMIO K OMPENEIEHHOMY KIlaccy/rpymmne
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COeNMHEHHM  (YIJIEBOJOPOAbI,  KHUCIOPOJ W  a30TCOAEpKalUe  COEJIMHEHMS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), aBaTb KM Ha3BaHUS 110 CHCTEMAaTHYECKOU
nomenkinarype (IUPAC), a Take NPUBOAWTH TPHUBHAIbHBIC HAa3BaHHS OTACIbHBIX
OpPraHUYeCKUX BEUIECTB (3TUJIECH, MPOIWJICH, alleTUIICH, TUIICHTIIMKOIb, TIUIEPUH, (DeHO,
dbopManbaerua, anetaibAery, MypaBbUHas KHUCIOTa, YKCyCHas KHCIOTa, OJICUHOBAs
KHCJIO0Ta, CTEAPUHOBAs KMCII0TA, TIII0K03a, (PPyKTO3a, Kpaxmall, leJUII0JI03a, TIIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHSI ONIPEACIISATH BUIBI XUMHUYECKOM CBSI3U B OPTaHHMYECKIX
COEIMHEHMSIX (OIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh yMEHHUSI MPUMEHATHh TMOJOXKEHUS TEOPHUH  CTPOCHUS
oprannueckux BemniectB A.M. BytiepoBa 1isi OOBsSCHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MACChl BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh COCTaB, CTPOEHUE, (PU3MUECKHE U
XUMUYECKUE CBOMCTBA TUIUYHBIX MPEICTABUTEIEH Pa3IMYHBIX KIACCOB OPraHUYECKUX
BEIIECTB (METaH, 3TaH, 3TUJICH, MPOIMWICH, aleTulieH, OyTaauen-1,3, MeTriOyTaaueH-
1,3, OeH30il, METAaHOJ, 3TAHOJ, ATWICHIJIMKOIb, TIUIEPUH, (EHOJN, aleTalbIerH,
MypaBbHHasi U YKCYCHasl KUCIOTBI, TJIIOK03a, Kpaxmall, LEJUIK0J03a, aMHUHOYKCYCHas
KHCJIOTa), WJUIIOCTPUPOBATh TEHETHYECKYI0 CBSA3b MEXAY HHUMHU YpaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIIUNA C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh HWCTOYHHKHU YTJIEBOJOPOHOTO
ChIpbs (HE(QTh, NPUPOIHBIN Ta3, Yrojb), CHOCOOBI UX NEPEPadOTKU U MPAKTUUECKOE
pUMEHEHUE TIPOYKTOB MEPEepadOTKH;

c(hOopMUPOBAHHOCTh YMEHUMN MPOBOJUTH BEIYUCICHUS IO XUMUUECKUM YPaBHEHUSIM
(Maccel, 00BEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WM MPOJYKTa PEAKIHH TI0
U3BECTHBIM Macce, O0BbEMY, KOJMYECTBY OJHOTO W3 HCXOJHBIX BEIIECTB
WM TIPOAYKTOB PEAKIUN);

c(hOpPMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOM 3HAHMN 00 OCHOBHBIX METOJaX
HAay4YHOTO MMO3HAHUS, UCIOJIb3YEMbIX B XUMHH MPU U3YUYECHUU BEIIECTB U XMMUYECKHX
saBJeHUN (HAOMIOJIEHHWEe, W3MEpPEHHEe, SKCIEPUMEHT, MOJEIUPOBAHUE), HUCIOJIH30BaATh
CHUCTEMHbIE XUMHUYECKUE 3HAHUS Uil IPUHSTUS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYyalUsIX, CBI3aHHBIX C BEIIECTBAMH U UX PUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHMU COONIOJATh MpaBujia IMOJb30BAHUS XHUMHUUYECKOM
MOCYJI0M 1 1a00paTOpHBIM 000PYIOBaHUEM, a TAKKE IIPABUIIA OOPAIIEHHUS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIUSIMU MO BBITIOJHEHUIO JIJAOOPATOPHBIX XUMUUECKUX OMBITOB,;

chOPMHUPOBAHHOCTh YMEHUW IUIAHUPOBAaTH W BBINIOJNHITH  XUMHYECKHUI
AKCHEPUMEHT (TIPEBpallEHUs OPraHMYECKUX BEIIECTB MPU HArpeBaHUU, IOIYYCHHE
ATWIEHA U HM3YyYEHHUE €ro CBOMCTB, KaU€CTBEHHbIC PEAKI[MUM OPraHUYECKHUX BEIIECTB,
JieHaTypanus OCJIKOB TPW HArpeBaHWH, IIBETHBIE PEAKIIUU OEIKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKH O€30MaCHOCTH MpU OOpAIICHUH C BEIIECTBAMU U JJaOOPATOPHBIM
000pyI0OBaHMEM, MPEACTABISATh PE3YyJIbTaThl XMMHUYECKOIO SKCIEpPUMEHTa B (QopMme
3aMUCH YpaBHEHUN COOTBETCTBYIOIIUX PEAKIIUN M (POPMYIUPOBATH BHIBOJIBI HA OCHOBE
3TUX PE3yJIbTaTOB;
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COPMUPOBAHHOCTb ~ YMEHUH  KPUTHYECKH  AHAIM3UPOBATh  XHUMHUYECKYIO
MH(pOpMaIIMIO, OJTYyYaeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpPEICTBa MaCCOBOM MH(pOpMAIHH,
WHTepHeT U 1pyrux);

c(OpPMHUPOBAHHOCTh YMEHUI COOJIIO/1aTh IPaBUJIa 3KOJIOTHUECKH 1IEIeCO00pa3HOrO
NOBEJICHUS B OBITY U TPYJOBOM JIEATEIBHOCTH B IIEJIAX COXPAHEHUsI CBOETO 3/I0POBBS U
OKpY’KaroIlel NpUPOAHON Cpenbl, OCO3HABaTh OMACHOCTh BO3ICHCTBHS Ha >KHUBbBIE
OpraHu3MBbl ONPEIETEHHBIX OPraHUYECKUX BELIECTB, TOHUMAas cMbIci nokazatens 11K,
NOSICHATh HAa MpPHUMEpPax CHOocOObl YMEHBIIEHUS W MPENOTBPALLEHUS HMX BPEIHOTO
BO3/ICIICTBUS Ha OPraHU3M YEJIOBEKA;

UIg  O0yYaroIMXCsi C OrPaHUYEHHBIMH BO3MOJKHOCTSMH 3/10pPOBbS: YMEHHUE
OPUMEHATH 3HAHUS 00 OCHOBHBIX JIOCTYNHBIX METO/JAaX II0O3HAHUS BEIIECTB H
XUMHUYECKUX SIBJICHUMU;

U CIENbIX M CIA0OBUIAIIMX OOY4YarOIIMXCsS: YMEHHUE HCIOJIB30BaTh Pebe(HO
TOYEUYHYI0 cucTeMy o0o3HaueHuil JI. bpaiins 1u1s 3anucu XuMU4ecKux GopMyiL.

11 KJIACC

[IpenMeTtHbie pe3ysbTaThl OCBOEHHUS Kypca «OO0Ias ¥ HEOpPraHUYECKass XUMUSD)
OTPaXaroT:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUI: 0 XUMUYECKON COCTABJISIONIEH €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpPa, pPOJA XHMHUU B T[IO3HAHUU SIBJICHUW NOPUPOJBI, B
GbopMUPOBAHUM MBIIUICHUS U KYJIBTYPbl JIMYHOCTH, €€ (PYHKIIMOHATBLHONU TPAMOTHOCTH,
HEOOXOMMOW MJI PELICHUS] MPAKTUYECKUX 3a7ad U SKOJOTMUYECKH OOOCHOBAHHOTO
OTHOULIEHHS K CBOEMY 3J0POBBIO U IIPUPOJHOM CPEJIE;

BJIAJICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOPast BKJIIFOYAET: OCHOBOIOJIATAIOIIINE
MOHATHS (XUMHUYECKHI DJIEMEHT, aTOM, HM30TON, S-, P-, O- 3JEeKTPOHHBIC OpPOUTAIU
aTOMOB, VIOH, MOJIEKYIa, MOJIb, MOJISIPHBIN 00BbEM, BAJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCJIEHUSA, XUMHUYECKas CBA3b (KOBaJIEHTHAas,
WOHHAsA, METAJJIMYECKAs!, BOJIOPOAHAS ), KPUCTAIUIMYECKAs PEIIETKA, TUIIBl XUMUYECKUX
peaKuuii, pacTBOP, JICKTPOIUTHI, HEAIEKTPOJUTBI, HIEKTPOJIUTHIECKAS AUCCOLMALNS,
OKHCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XHMHUYECKONW PpPEaKIuHh, XUMHYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHUST DJICKTPOIUTHUYECKONW JIUCCOLMAIIUH,
nepuoanuecknit 3axkoH .M. MennaeneeBa, 3aKOH COXpaHEHUS MacChl BEILIECTB, 3aKOH
COXpAaHEHUSI W MPEBPALICHUS SHEPTUU MPU XUMUYECKHX PEAKIHSIX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN SI3bIK XMMHUH, MHUPOBO33PECHUECKHUE 3HAHUSA, JIEKAIIHME B OCHOBE
MOHUMAHUSI TMPUYMHHOCTH W CHUCTEMHOCTH XMMHWYECKHUX SIBJICHUH, (haKTOJIOTMYECKUE
CBEJICHUS O CBOMCTBaX, COCTaBe, MOJTYYEHUH U OE30ITaCHOM UCTIOIB30BaHUN BAXKHEHIIINX
HEOPTaHUYECKUX BEIICCTB B OBITY U IIPAKTUYECKOMN JACATEIHPHOCTH YEIOBEKA,;

c(hOPMHUPOBAHHOCTh YMEHHMH BBISBISATH XapaKTEpHbIC TPU3HAKU TIOHSATHH,
YCTaHABIMBAaTh WX  B3aWMOCBSI3b, HCIIOJb30BAaTh COOTBETCTBYIOIIUE  IOHSTHUS
IIPY ONKMCAHUH HEOPTAHWYECKUX BEIIECTB M UX MPEBPAILICHUM;
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cOPMUPOBAHHOCTh ~ YMEHHH  HCMOJB30BaThb  XUMHUYECKYIO CUMBOJIUKY
JUIs  cocTaBieHus (GOpMyJ BEIIECTB M YPAaBHEHMM XHMMHUYECKUX  PpeaKIui,
cuctemarnueckyio HomeHkiarypy (IUPAC) u TpuBHalbHBIC Ha3BaHUS OTACIbHBIX
HEOPraHWYECKUX BEUIECTB (YyrapHbIid ras, yrileKUCIbId ra3, aMMHAK, Talll€Has U3BECTb,
Herami€Hasi U3BeCTb, IUThEBAs COJIa, TUPUT U IPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUM OMNpENEATh BAJICHTHOCTh M CTENEHb OKHUCIICHUS
XUMHUYECKUX JIEMEHTOB B COCJIMHEHUAX PA3IMYHOTO COCTaBa, BUJ XUMHUUYECKOU CBS3U
(koBaJIeHTHasi, MOHHAsl, MeETaJNIMYecKas, BOJOpPOAHAas) B COCAMHEHMSX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BelllecTBa (aATOMHAs!, MOJIEKYJIIpHAsl, HOHHAS,
METaJUINYEeCcKasi), XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHUN;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAIJICKHOCTH HEOPTAaHHMUECKUX
BEIIECTB MO HX COCTAaBy K OMNpPEIEIEHHOMY KiacCy/Tpymme COeIWHEHUH (IpOoCThIe
BEI[ECTBA — METAUIbI U HEMETAJUIbl, OKCHJbl, OCHOBAHMS, KHUCIOTHI, amM(pOTEpHbIC
TUJIPOKCHIBI, COJIN);

c(OPMUPOBAHHOCTh YMEHHUH paCKphIBaThb CMBICI  IEPUOJUYECKOrO  3aKOHA
JI.W1. MenneneeBa U I€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYI0, OOBICHUTEIBHYIO U
IPOrHOCTHYECKYIO (DYHKIUU;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 3JeMeHTOB 1-4 mnepuonoB Ileprognyeckoil cHCTEMBbl XHMHYECKUX
anemenToB JI.. MenaeneeBa, UCMIONB3ys MOHSITHUS «S-, P-, 0-3J€KTPOHHBIC OPOUTATIY,
(QHEPreTHUYECKUE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB
XMMHUYECKUX JJIEMEHTOB M MX COCIMHEHWH MO mnepuoiaM u rpymnmnam l[lepuommyeckon
CUCTEMBI XUMHUYECKUX dJieMeHTOB [[.11. Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIUE XUMHUYECKUE
CBOMCTBAa  HEOPraHWYECKMX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILIECTBOBAHME T'€HETUYECKOM CBSI3M MEXKAY HEOPraHWYEeCKHUMH  BEIECTBAMHU
C IOMOIIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMI;

c(hOPMHUPOBAHHOCTh yYMEHHS  KIAacCU(DUIIMPOBATH  XUMUYECKHE  PEAKIUH
[0 Pa3MYHbIM MpHU3HAKaM (YUCIy M COCTaBy pearvpyrollux BEIIECTB, TEMJIOBOMY
adekTy peakuuu, W3MEHEHHIO CTENEHEeW OKUCICHHUS DJIEMEHTOB, OOpaTUMOCTH
peaKklMK, YYaCTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUU COCTaBIIATh YPABHEHMSI PEAKUUW Pa3IMYHBIX THUIIOB,
MIOJIHBIE M COKpAIIEHHBIE YPAaBHEHMS PEAKIMi MOHHOTO OOMEHA, YYWTHIBAs YCJIOBHSI,
IIPU KOTOPBIX ATU PEAKIIMU UAYT JI0 KOHIIA;

c(OPMUPOBAHHOCTh ~ YMEHUW  MPOBOAUTH  PEAKIMH,  MOJTBEPKAAIOLINE
KaueCTBEHHbI COCTAB PA3JIMYHBIX HEOPTraHUYECKUX BEIIECTB, PACIIO3HABATH OIMBITHHIM
yTEM MOHBI, IPUCYTCTBYIOLIME B BOJAHBIX PACTBOPaX HEOPraHUYECKNUX BEUIECTB;

cOPMHUPOBAHHOCTh ~ yYMEHUH  pACKpBIBATh  CYIIHOCTb  OKHUCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX PEAKIUi MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca 3THX
pEeaKuunii;
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c(OPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakiMy OT PA3NUUHBIX (AKTOPOB; XapaKTEp CMEUICHUS XUMUYECKOI'O PaBHOBECHS
B 3aBUCUMOCTH OT BHelHero Bo3aeicteus (npunnu Jle Illatense);

c(hOpPMHUPOBAHHOCTh YMEHUU XapaKTePU30BATh XMUMHUYECKHUE MPOIIECCHI, JICHKAIIIE
B OCHOBE MPOMBIIUIEHHOIO IIOJYyYE€HUsS CEPHOM KHCIOTBl, aMMHAKa, a TaKke
c(hOpMUPOBAHHOCTh MPEICTABIICHU 00 OOIMMX HAYYHBIX MPUHITATIAX U DKOJIOTHICCKUX
npobiemMax XUMUYECKOTO MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJAUTH BHIYUCICHHUS C UCTIOJIB30BAHUEM TTOHSITHUS
«MaccoBasi J10J1s1 BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIICHHUM Ta30B MPU XUMUYECKUX
peakIMsIX, MacChl BEllecTBa WK 00bEMA Ta30B MO W3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi 00BEMY OHOTO M3 YYaCTBYIOIIMX B PEAKITUU BEIIECTB, TEMIOBOTO ) dexTa
peaKuuy Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChl BELIECTB, IPEBPAIICHUS U COXPAHEHUS
SHEpIuu;

c(hOpMHUPOBAHHOCTh YMEHHMM COOJIOJATh MpaBUjia IMOJb30BAHUS XUMHUYECKON
MOCYJI0M 1 1a00paTOpHBIM O0OPYIOBAHUEM, a TAKKE IIPABUIIA OOPAIIEHHUS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIUSMH I10 BHIMIOJHEHUIO JJA0OPATOPHBIX XUMUYECKHUX OMBITOB;

chOpPMHUPOBAHHOCTh ~YMEHUH  IUIAHUPOBaTh M BBINOJHATH  XUMHYECKUUN
SKCIEPUMEHT (pa3jIoKEHHE TIEPOKCHJA BOJIOpPOJa B MPUCYTCTBUM KaTallu3aTopa,
ONPENECTICHUE CPENIbl PACTBOPOB BEILIECTB C IMOMOIIBIO YHUBEPCAIBLHOIO HWHAUKATOPA,
BIIUSIHUE PA3UYHBIX (PaKTOPOB HA CKOPOCTh XMMUYECKOW pEaKlUu, peakliui UOHHOTO
0o0MeHa, KaueCTBEHHbBIC PEaKIuu Ha CyibdaT-, KapOOHaT- U XJIOPUI-aHUOHBI, HA KATUOH
aMMOHWUS, pelICHUE KCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «MeTaisy 1 «HemeTtamiby)
B COOTBETCTBUU C MpaBUIaMU TEXHUKU 0€30MaCHOCTH MPU OOpaIlleHUH C BEIIECTBAMU U
Ja00paTopHbIM  00OpyJOBaHUEM,  MPEACTaBIATh  PE3YJbTaThl  XUMHYECKOIO
JKCIIepUMEHTa B (opMe 3amMcu ypaBHEHUW COOTBETCTBYIOIIMX PEAKIUA U
dbopMyIUpOBaThH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh ~ YMEHHUM  KPUTHUYECKU  aHAJU3UPOBATH  XHUMHUYECKYIO
uHdopMaIUIO, TOJY4aeMyld M3 pPa3HbIX HMCTOYHUKOB (CpelcTBa  MacCOBOM
KOMMYHUKaIKU, THTepHET U JpyTrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOIIOATh MPAaBUIIA SKOJOTUYECKU 1IETIECO00Pa3HOTO
MOBEJICHUS B OBITY U TPYIOBOM ACATEIBHOCTU B IIENIAX COXPAHEHUS CBOETO 3/I0POBbS U
OKpYXawlel MPUPOIHON CpeAbl, OCO3HABATH OIMACHOCTHh BO3JACHCTBUA HA KUBBIC
OpPraHW3Mbl ONPEACIEHHBIX BEIIECTB, MOHMUMAass cMbIca Tokazarens [IJIK, moscHATH
Ha MpUMEpax CIOocOoObl YMEHBIICHUS U MPEAOTBPAICHUS UX BPETHOTO BO3ACHCTBUS
Ha OpraHU3M YE€JIOBEKA;

JUIsE  OOYyYaroIIMXCsi C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH  37I0POBbSI: yMEHUE
NPUMEHSATh 3HAaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMHUUYCCKUX SIBJICHUH;

JUISL CTIETIBIX M CIa0OBUASAIIMX OOYyYalOIIUXCS: YMEHUE MCIOJIb30BATh PesbehHO
TOYEUHYIO cucTeMy oO0o3HadeHuit JI. bpaiins st 3anmucu XuMu4ecKux GopMyL.
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10 KJIACC
Haumenosanue
Ne KommuecTBo OCHOBHBIE BUIBI IEATEILHOCTH
pa3ziesioB U TEM [IporpammHoOe cosiepkaHue
/o 4acoB 00yJaroImmXxcs

y4eOHOro npeaMera

Pa3n

ea 1. Teoperuueckue oc

HOBBI OPranu

YeCcKOM XUMHUM

1.1

IIpenmer
OpTraHUYECKON XUMUHU.
Teopus ctpoeHus
OpTraHUYECKUX
COCIUHECHUM

A.M. bytneposa

3

[IpeaMeT oprannyecKkor XMMHUM:

€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAYEHHE B [IOJIYYCHUU HOBBIX BEIIECTB
¥ MarepuanoB. Teopus CTpOoeHUs
OPraHUYEeCKUX COCIUHECHUIN

A.M. byTtnepoBa, €€ OCHOBHBIC
nosioxkeHusi. CTpyKTYpHBIE (HOPMYJIBI
OpraHUYECKUX BELIECTB. [ omoorus,
n3oMepusi. XMUMHYECKasi CBSI3b

B OPTraHUYECKUX COCIMHEHUAX: KPATHBIC
CBSI3H, G- U T-CBS3U.

[IpencraBnienue o kaaccuukamu
OpraHnveckux BeniectB. HoMenkiarypa
OPTaHUYECKUX COCTMHEHUH
(cucteMarnueckas) U TPUBUAIIbHbBIC
Ha3BaHUs BAXHEUIINX MPEICTABUTEIECH
KJIACCOB OPTaHUYECKUX BEILIECTB.
JKCNEPUMEHTAIbHbIE METOAbI
U3y4YeHHS BeLeCTB U UX MpeBPaALlleHHH:

PackppIBaTh CMBICT H3y4a€MbIX
MOHSTUH (BBISIBIISITH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIMBATh UX
B3aUMOCBS3b.

[IpuMEHSATh NOJIOKEHUS TEOPUN
CTPOEHUS OPTaHUYECKHUX BELIECTB

A. M. BytnepoBa st 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX
COCTaBa U CTPOCHHUSI.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUISL COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIl€HHON) POopMyJI OpraHUYECKUX
BEILECTB.

OnpenensaTs BUIbI XUMUYECKON CBA3U
(onMHapHbBIE, KPATHBIC) B OPTaHUYECKUX
COEJIMHEHHUSIX.

PackpeiBaTh poib OpraHM4eCKOr XUMUN
B IPUPOJE, XapaKTEPU30BATh €€
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e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ 00pa3iamMu
OpTraHUYECKUX BEIIECTB U MaTepualiaMu
Ha UX OCHOBE;

— OIBITHI IO MTPEBPAIICHUIO
OpraHUYeCKUX BEIEeCTB MIPU HArpEeBaHUU
(ru1aBieHue, oOyTJIMBaHUE U TOPEHUE).

e JlaGopaTOpHBIE OMBITHI:

— MOJICJIIMPOBAHUE MOJIEKYJI
OpTraHUYECKUX BEIIECTB

3HAYEHHUE B )KU3HU YEJIOBEKA,
WUTFOCTPUPOBATH CBS3b C APYTUMHU
HayKaMHU.

HabmroaTe 1 onuceiBaTh
JIEMOHCTPALIMOHHBIE ONBITHL; IPOBOAUTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKUE PAOOTHI

Hroro no pazueny

Pa3neu 2. YriieBoaopoasbl

2.1 | IlpenenvHbie
YTIIEBOIOPOIBI —
AJTKaHBI

AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKHM psifl. MeTaH u 3TaH —
MPOCTEUIINE PEICTABUTENN AJTKAHOB:
COCTaB, XUMUYECKOE CTPOCHHUE,
buznyeckue 1 XuMU4YEeCK1e CBOMCTBA
(peaxkuuu 3aMeIeHHs] U TOPEHUs),
HAaXOKJEHUE B IPUPOJIE, IOJYyYECHHE U
MIPUMEHECHUE

2.2 | HenpenenpHbIe
YTIEBOJOPO/IBI:
AJIKEHBI, AJTIKAVCHBI,
ATKUHBI

AJIKEHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUN P, DTUIEH —
IIPOCTEUIIINI IPEACTABUTEID aJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
duznyeckue 1 XuMU4YEeCKIe CBOMCTBA
(peakiuu TuIpUpOBAHHS,
raJIOT€HUPOBAHMUS, TUAPATALUH,

PackpbIBaTh CMBICH H3y4aeMbIX
MOHATHUM (BBISIBISTH UX XapaKTEPHbIE
MPU3HAKH ), YCTAHABJIMBATH UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOILHE ITOHSATHS

MIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPAIIEHUN OPraHUYECKUX
COCIMHEHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUIsl COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) POpMYJT OpraHUYECKUX
BEILECTB.

VYcranaBauBaTh NPUHAMJICKHOCTD
BEILIECTB K ONPENCIICHHOMY KJ1acCy
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OKHUCIICHHUSI U TOJIUMEPHU3aIIiN )
Hax0>JICHUE B IPUPOJIE, TOIYUYEHUE U
MIPUMEHEHHUE.

Ankaauensl: 0yraauen-1,3 u
MeTwiOyTagueH- 1,3, xumuueckoe
CTPOEHHE, pEAKIUs OJIUMEPU3ALINH,
pUMEHEHUE (1151 CUHTE3A
MPUPOTHOTO U CHHTETUYECKOTO
Kay4dyKa 1 PE3HHBbI).

AJKHUHBI: COCTaB U OCOOCHHOCTH
CTPOCHHUSI, TOMOJIOTUUECKUI DS/,
ALIETUJIEH — NPOCTEUIINIMA
MPEJCTABUTEINb AJIKUHOB: COCTAB,
XUMHUUYECKOE CTpOeHUE, GU3NIecKue u
XUMHUYECKUE CBOMCTBA (pEeaKIuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
rUApaTaliy TOPEHUs ), HAXOXKICHUE

B IIPUPO/IC, NTOTYyUYCHHUE U IPUMEHEHUE

2.3

ApomaTnyeckue
YTJIEBOLOPOABI

ApeHbI: O€H30JI U TOIYO0J], COCTaB,
XUMHUYECKOE CTPOCHUE MOJIEKYI,
(bHU3UYECKUEe U XUMHYECCKHE CBOMCTBA
(peakiuy rajJoreHupoOBaHUs U
HUTPOBAHMS), TOJTYUYEHHUE

1 IpuMeHeHue. Biausaue 6eH3oia

Ha OpraHu3M 4ejoBeka. I'eHeTnueckas
CBSI3b YTJIEBOJOPOIOB

YTJIEBOJIOPOJIOB IO COCTaBY U
CTPOCHUIO, Ha3bIBATh UX

110 CUCTEMAaTHYeCKOW HOMEHKJIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJICJIbHBIX MIPEACTABUTEIICH
YTJIEBOJIOPOJIOB.

OnpenensiTe BUIbl XUMUYECKON CBSI3U
B MOJIEKYJIaX YTJIIE€BOJ0PO/IOB;
XapaKTeprU30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapaxkTepuszoBaTh COCTaB, CTPOCHUE,
npuMeHeHue, (U3nIecKue u
XUMHYECKHUE CBOMCTBA, BaXKHCUIIINE
CIIOCOOBI MOTYYEHUST TUTTUYHBIX
MIPEJCTABUTENICH pa3IMYHBIX KJIACCOB
yTIIEBOJ0POIOB (METaHa, ITaHa,
ATUIJICHA, alleTUiIeHa, OyTaauneHa -1,3,
OeH301a, TOJIyoJIa).

BBISIBISITE T€HETUUECKYIO CBSI3b MEXTY
YIJIEBOJIOPOIAMU U TTOATBEPKAATH €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIMii C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (POpPMYII.

28



OdenepanpHas padouas nporpamma | Xumusi. 10-11 kmaccer (6a30BbIN YPOBEHB)

2.4

[Ipuponnsie
UCTOYHUKH
YTJIEBOAOPOAOB U UX
nepepaboTka

[Tpupoanslii ra3. [lomyTHbIe HEDTAHBIC
ra3el. HedTh 1 €€ mpoucxoxueHue.
Crnioco0bl epepaboTku HeTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
KatanmuTuyeckuid). [TpoayKTel
nepepaboTKu He(TU, UX IPUMEHEHUE
B IIPOMBIIIUIEHHOCTH U B OBITY.
KameHHBI yroiap U IPOIYyKTHI €70
nepepadoTKu.

IKCIEPUMEHTAJIbHbIC METOIbI
U3y4eHHs BellecTB

U UX IpeBpaLlleHHit:

e JleMOHCTpanuu:

— komuiekiuu «HepTe» u «Yronby;

— BugeodparmenT «Bynkanuzamus
PE3UHBDY.

e JlaGopaTopHBIE OMBITHI:

— Ka4yeCTBEHHOE ONPEICIICHNUE YIIIEpoaa
Y BOJIOPO/Ia B OPraHMYECKUX BEIIECTBAX;
— O3HAKOMJICHHE C 00pa3IiamMu
IJIaCTMAcC, KAy4YyKOB M PE3UHBI;

— MOJICJTMPOBAHHUE MOJIEKYJT
YTJIEBOAOPOIOB U
raJIOr€HONPOU3BOIHBIX.

e [IpakTuueckue pabOThI:

Ne 1. ITonydyenue 3TuaeHa U U3y4yeHue
€ro CBOKWCTB.

XapakTepu30BaTh UCTOYHUKHU
YTJIEBOJIOPOJHOTO CHIPbsI (HEDTh,
MPUPOIHBINA ra3, yroyb), CIOCOObI KX
nepepaboTKU U MPaKTUYECKOEe
MPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — IPOBEJICHUE,
HAOJII0JIEHUE U OIUCAHUE XUMHUECKOTO
AKCIIEpUMEHTA (J1a0OpaTOPHBIE OMBITHI U
IpaKTUYECKHE paboThl).

CrnenoBath npaBuiaM 0€30MacHON
paboThI B J1abOpaTopHuu

IIPU UCIIOIb30BAaHUU XUMHUYECKOM
MOCYJIbl U 000PYIOBAHHUS, a TAKIKE
npaBujIaM OOpaleHus ¢ BEIIeCTBaMU

B COOTBETCTBUU C MHCTPYKLUSIMU
BBITIOJIHEHUS JJAOOPATOPHBIX OMBITOB U
MPAKTUYECKHUX padOT MO MOJYUYEHHUIO U
U3YYEHUIO OPTaHUYECKUX BEIIECTB.
IIpencraBiATs pe3yabTaTsl
AKCIIEpUMEHTa B (hopMe 3anucu
YPaBHEHHM COOTBETCTBYIOIINX PEAKIUN
U JIeN1aTh BHIBOJIbI HA UX OCHOBE.
[TpoBOANTE BEIYMCIICHUS

JUISL ONIPEAEIICHHS] MOJIEKYJISIPHOM
(bopMyJIbl OPraHUYEeCKOTO BEIECTBa,
110 YPABHEHHUIO XUMUYECKOHN peaKIuu.
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e PacuéTHbIe 3a1a4n:

— OMNpPEIEIICHUE MOJIEKYJIAPHOU
(GhopMyJIBl OPraHUYECKOTO BEIIECTBA

110 MaCCOBBIM JOJISIM aTOMOB
XUMHUUYECKHUX DJIEMEHTOB;

— Pacy€Thl IO YPAaBHEHUIO XUMHYECKOM
peaKunu

CaMOoCTOSATENBHO MIJIAHUPOBATH U
OCYILECTBIISITH CBOIO ITO3HABATEIHHYIO
NeSITebHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPYIIOBON y4eOHO
JESTEIBHOCTH

Hroro no pazneny

13

Paznen 3. Kuciiopoacoaepxaniye opraHnyecKue coeInHeHHsI

3.1

Crouprsl. PeHon

3

[IpenenpHbIE OTHOATOMHBIE CIIUPTHI:
METAHOJI ¥ ATAHOJI, XUMHUECKOE
CTpoeHue, GU3NUEeCKUe U XUMUYECKHE
CBOMCTBA (peaKIUU ¢ aKTUBHBIMU
MeTaJlJIlaMU, TaJIOT€HOBOIOPOJIaAMH,
ropenue), npuMenenue. Bomopoanas
CBsI3b. DU3BMONIOTHUYECKOE JEUCTBUE
METAHOJIa U 3TaHOJIa HAa OPTraHU3M
YeJioBeKa.

MHOroaTOMHbBIE CIIUPTHI: STHUJICHTITUKOJIb
U TJIMIEPUH, XUMUYECKOE CTPOCHHUE,
dbuznyecKre 1 XUMUYECKUE CBONCTBA
(B3auMOAEICTBHE CO MIETOUYHBIMU
MeTaJlJIaMU, KAYeCTBEHHAs PeaKIIHs
Ha MHOT'OATOMHBIE CITUPTHI).
PU3NOIOTHYECKOE NEUCTBUE

Ha Opra”u3M 4esoseka. [ Ipumenenne
TJIMLEPUHA U STUIICHTJIMKOJISL.

PackppIBaTh CMBICIT NU3Yy4aE€MbIX
MOHATUM (BBISIBISITh UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIMBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHNE MOHSATHUS

MIPU OMMCAHUU COCTaBa, CTPOEHUS U
MIPEBPALIEHUN OPraHUYECKUX
COCIMHEHUN.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISl COCTABJICHHSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIIEHHON ) POpMYJT OpraHUIECKUX
BEILECTB.

VYcTanaBnuBaTh NPUHAIEKHOCTh
BEILECTB K ONPENEIEHHOMY KJIacCy
10 COCTaBY U CTPOCHUIO, HA3bIBATh UX
10 CUCTEMAaTUYECKOM HOMEHKJIATYpE;
MPUBOJUTH TPUBUAIbHBIC Ha3BAHUS
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®enoi. CTpoeHHE MOJIEKYJIBI,
bu3nYecKue 1 XUMHUYECKHUE CBONCTBA
dbenona. TokcuuHoCTh (heHOIIA, ero
($hU3M0I0TrNYECKOe JICUCTBUE

Ha OpraHu3M 4enoBeka. [I[pumenenune
dbenona

3.2

AJbJIETUTBI.
KapOoHOBBIE KUCITOTHI.
CrnosxHblie 3¢upsl

Anbaeruapl: GopMaibAETua U
aleTanbAeTu]], XAMUYECKOE CTPOEHHUE,
¢duznyecKkrue 1 XuMHUYECKHe CBOMCTBA
(peakuyy OKHCIIEHUS! U BOCCTAaHOBJICHMUS,
KAueCTBEHHbIE PEAKLIUH), IOJyUYECHHUE U
IPUMEHEHUE.

OIHOOCHOBHBIE ITPECIIBHBIE
KapOOHOBBIE KUCJIOTHI: YKCYCHAas
KHCJIOTa, XAMUYECKOE CTPOCHHUE,
¢duznyeckrue 1 XuMU4YEeCK1e CBOMCTBA
(oOrmIue cBOMCTBA KUCIIOT, PEaKIus
TEpUPUKALINN ), TOJYUCHHUE U
npuMeHenre. CTeapuHOBasi U OJICMHOBAS
KHUCIIOTHI KaK MPeICTAaBUTENN BhICIIINX
KapOOHOBBIX KMCJIOT. Mblia Kak coJii
BBICIIINX KapOOHOBBIX KHUCIIOT, UX
MOIOIIIEE ICHCTBHUE.

CrnoxxHbie 3GUpbI KaK TPOU3BOIHbIE
KapOOHOBBIX KUCHOT. ['niponu3
CJIOXKHBIX 2PUpPOB. Kupsl kak

OTAEJIBHBIX MPEACTABUTEIICH
KHUCJIOPOJICOJICPKAIIMNX COCTUHEHHUM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMEHeHue, PU3NYECKue 1
XAMUYECKUE CBOMCTBA, BAYKHEUIIINE
CIIOCOOBI MOTYYEHUST TUTTUYHBIX
MIPEJICTABUTENIEN PA3IMYHBIX KJIACCOB
KHUCJIOPOJICOIEPKALIMX COCTUHEHUIN
(MeTaHo1a, 3TaHOJIa, TJIMIIEPUHA,
dbenona, hopmanpaerua,
aleTanbJeruaa, yKCyCHOM KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
I[EJUTIOJIO3b] ); BBISIBJISITH TEHETUYECKYTO
CBSI3b MEXK/ly HUIMU U IOATBEPKAATh €€
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
pEaKIUi C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (POPMYII.

OnuceIBaTh COCTaB, XUMUYECKOE
CTPOCHHE U TPUMEHEHHE KUPOB,
XapaKTEepPU30BaTh UX 3HAUYCHUE

JUTSL AKUBHEICSI TETbHOCTH OPraHU3MOB.
Oco3HaBaTh OMACHOCTb BO3JECHCTBUS
Ha KMBbIE OPTaHU3MbI OITPEACICHHBIX
OpTraHUYECKHUX BEIIECTB, MOSCHSIThH

Ha IIpuMepax Croco0bl YMEHBIIIECHUS
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MIPOU3BO/IHBIC TJIUIIEPUHA U BBICIIIUX
KapOOHOBBIX KUCIOT. [ UAPOIU3 KUPOB

3.3

YrneBoasl

VYrieBoibl: cocTaB, KilacCU(PUKALIUS
YIJIEBOJIOB (MOHO-, IU- U
nosivcaxapubl). ['roko3a —
MIPOCTENIIIMN MOHOCAXapuA;
OCOOEHHOCTH CTPOCHHS MOJICKYJIbI,
bu3nUecKue U XUMHUYECKHUE CBONCTBA
TJTFOKO3BI (B3aUMOICHCTBIE

¢ ruapokcuaom meau(Il), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHJIa
cepedpa(l), BocctanoBieHUE, OpOKEHUE
TJIFOKO3b1), HAXO0XKJICHHUE B MPUPOJIE,
MIPUMEHEHHUE TIIFOKO3bI, ONOJIOTHIeCKast
POJIb B KU3HEIESITEILHOCTH OpraHu3Ma
yenoBeka. Dorocuntes. pykTo3a kak
H30MED TITIOKO3HI.

Caxapo3za — npeacTaBUTENb
JMCaxapua0B, TUAPOIU3 Caxapo3bl,
HaXOXKJIEHUE B IPUPOJIC ¥ MPUMEHEHUE.
Kpaxwman u nenirono3a Kak mpupoIHbIe
MOJIMMEPHI: CTPOEHUE Kpaxmaia u
IEJUTIOJIO3b, PU3HUECKUE U XUMUYECKUE
CBOMCTBa Kpaxmaja (TUIPOJIn3,
KaueCTBEHHAS PEAKIIMS C HOJO0M).
IKCNepUMeHTATbHbIE METObI
U3Yy4YeHMs BellleCTB M UX NMpeBpallleHuii:

U TIPEJIOTBPAIICHUS UX BPETHOTO
BO3/ICICTBHS HA OpraHU3M YeJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUS — POBE/ICHNUE,
HAOJIIOJICHUE U OITMCAHUE XUMHUYECKOTO
AKCIIEpUMEHTA (J1a00PATOPHBIE OIBITHI U
MPaKTUYECKHUE PabOThI).

CrnenoBathb npaBuiiaMm O€30MacHOM
paboThI B J1abOpaTopuu

IIPU UCTIOJIb30BAHNN XUMHUYECKOM
NoCyZbl U 000pPYIOBaHUS, a TAK¥Ke
npaBuiiaMm oOpaleHus ¢ BellecTBaMu

B COOTBETCTBUU C UHCTPYKLUSAMHU
BBITIOJIHEHUSI J1TaOOPATOPHBIX OMBITOB

U MPAKTUYECKUX PabOoT MO MOITYISHUIO
Y U3yYEHUIO0 OPraHUYECKUX BEILECTB.
[IpencraBisTh pe3ysbTaThl
AKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUH COOTBETCTBYIOIINX PEAKIIUM
U JIeJIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOANTH BBIYKCIICHHUS

JUTSL ONIPEICIICHUSI MOJIEKYIISIPHOM
(bopMyJIbl OPraHUYEeCKOTO BEIIECTBA,
M0 YPaBHEHHUIO XUMUYECKOU PEaKITHH.
CamMOoCTOATENBHO IIAHUPOBATH U
OCYUIECTBJISTH CBOIO MO3HABATENbHYIO
JESITENIbHOCTD; PUHUMATh aKTUBHOE
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e JlaGopaTopHBbIE ONBITHI:

— TOpEeHHE CIIUPTOB;

— B3aUMOJICHCTBUE IIUIEPUHA

¢ ruapokcuaom meau(Il);

— KaueCTBEHHBIC PEAKIIUH ATIbJIETUIOB
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcujia cepedpa v TUIPOKCUIOM
meau(1l));

— B3aUMOJICHCTBHUE KpaxMasa ¢ HOJIOM.
e [IpakTuueckue pabOTHI:

Ne 2. CpotlicTBa pacTBOpa yKCyCHOM
KHUCIIOTHI.

e Pacuérnbie 3a1auu:

— ONpENEIICHUE MOJIEKYJIAPHOU
(bopMyIIbI OPraHUYECKOTO BEIIECTBA
110 MaCCOBBIM JIOJISIM aTOMOB
XUMHUUYECKHUX IJIEMEHTOB U IO Macce
(00beMy) IPOTYKTOB CTOpPaHUS,

— pacu€Thl 1O YPaBHEHUIO XUMUYECKON
peakiuu

y4acTue B IpyNIoBoi yueOHOU
JIESITETbHOCTH

Hroro o pasgemny

13

Paznen 4. A3oTcoaep:kainiye opraHudecKue coemHeHHsI

4.1

AMUHBI.
AMWHOKHUCJIIOTHI.
benxn

3

AMMHBIL: METWJIAMHH — MIPOCTENIINI
[IPEICTAaBUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTpOeHHE, (PU3UUECKUE U
XUMHUYECKHE CBOICTBA (peaKInu

PackpbIBaTh CMBICT N3y4aeMbIX
MOHATHUM (BBISIBISIT UX XapaKTEPHbBIC
MPU3HAKH ), YCTAHABJIMBATH UX
B3aUMOCBSI3b, HCIIOJIb30BATh
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C KUCJIOTaMH Y TOPCHHMS ), HAXOXK/ICHUE

B IIpUpojie. AMUHOKHCIIOTHI KaKk
aM(OTEPHBIC OPraHUICCKUE COCTUHEHUS.
dusnuecKkre U XUMHUECKHIE CBOMCTBA
aMUHOKHUCJIOT (Ha TIpUMEpe TIIUIIHHA).
buonorudeckoe 3HaueHHEe aMIHOKHUCIIOT.
CunTe3 NenTHI0B.

benku kak MpUpoHBIC TOJTUMEPHI.
[lepBruuHast, BTopuyHas U TpETHIHAS
CTPYKTypa O€IKoB. XUMHUYECKHE
CBOMCTBa OCJIKOB: THAPOJIU3,
JeHATypaIns, Ka4eCTBEHHBIE PEaKITHH
Ha OCJIKHU.

DKCNepuMeHTATbHbIE METOIbI
H3y4eHHUsl BellleCTB U UX MpeBPallleHH
e /lemOoHCTpanmu:

— JeHaTypamus OCJIKOB MU HarpeBaHUH;
— IIBETHBIC pEaKIUK OEITKOB

COOTBETCTBYIOIINE MOHATHUS
IIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPALIEHAN OPraHUYECKUX
COE€IMHEHUM.

Hcnonb30BaTh XUMUYECKYHO CHMBOJIUKY
JUISl COCTaBIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTO,
COKpaIl€HHON ) POpMYII OpraHUYECKUX
BEILECTB.

Onpenensars NPUHAAIEKHOCTD BELIECTB
K OIPEICIICHHOMY KJIaccy 10 COCTaBy U
CTPOEHUIO, Ha3bIBaTh UX

10 CUCTEMAaTUYECKOM HOMEHKJIATypeE;
MPUBOJNUTH TPUBUAIIbHBIE HA3BAHUS
OTJIEJbHBIX IIPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, (U3nIecKue 1
XUMHUYECKHE CBOMCTBA, BaXKHEHIIINE
CHOCOOBI MOJTYYEHHS] TUITUYHBIX
MpeACTaBUTENEH a30TCOAECPKALTUX
COEIMHEHHUN (METUIIaMUHA, TJIMLMHA,
OCIIKOB).

OnwuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEIIKOB; MOSCHATH
Ha IpUMepax 3HayeHue OEJIKOB

JUIsl OpraHr3Ma 4esioBeKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — HAOIIOAATh U
OMUCHIBATH IEMOHCTPAIIMOHHBIN
AKCIIEPUMEHT.

CaMoCTOsITENBHO MJIAHUPOBATH U
OCYUIECTBJISTH CBOIO [TO3HABATEIIbHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
ydacTue B IpyIlIoBoi yueOHO
JEATEIbHOCTH

Hroro no pazneny

3

Pa3nen. 5. BeicokomoJieKyJIsipHbIe cOeIMHEeHUsI

5.1

ITnacTmaccsl.
Kayuyku. Bonokna

2

OCHOBHBIE ITOHATHSI XUMUAHN
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIA:
MOHOMeEp, OJIMMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJMMEPU3ALNH, CPEIHSASA
MoJieKyJisipHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COEAVMHEHUN — MOJIUMEPU3ALUS U
MOJINKOHICHCALIHS.

[TnacTMaccel (MOJUATUIIEH,
MOJIATIPONWIIEH, TOJIMBUHWIXJIOPU,
nonuctupoit). HatypanbHslii u
CUHTETUYECKUE KAYUyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
M30IPEHOBBIN). BookHa: HaTypanbHbIe
(XJIOTOK, IEPCTh, MIENK),
HCKYCCTBEHHBIE (ALIETaTHOE BOJIOKHO,

Bianers n3y4aeMbIMA XUMUYECKUMU
IIOHATUSAMU: PACKPBIBATH CMBICII
M3Yy4aeMbIX TOHATUN U IPUMEHSATH 3TU
IIOHATHS TIPU ONMCAHUU COCTaBA U
CTPOEHHUSI BEICOKOMOJIEKYJIIIPHBIX
OPraHUYECKUX BEILECTB,

JUTs1 OOBSICHEHUS OTJIEIBHBIX (PAKTOB U
SIBJICHUM.

Hcnonp30BaTh XMMUYECKYIO CUMBOJIUKY
JUISL COCTABJICHUS CTPYKTYPHBIX (hOpMYyII
BEILIECCTB U YPABHEHUN PEAKLIMI
[OJIMMEPU3ALUHU U ITOJIUKOHIEHCALUM.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HauboJee pacpoCTpaHEHHBIX BUIOB
IIJIJACTMACC, BOJIOKOH; IPUMEHEHUE
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BHCKO03a), CHHTETHYECKUE (KapoH 1
JIaBCaH).

JIKCIEPUMEHTAIbHbIE METObI
HU3yYeHHsI BEeLECTB U X NMpeBpPALIeHM:
e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ oOpasiamu
MIPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, KAy4YyKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonp30BaTh €CTECTBEHHO-HAYUYHBIE
METO/Ibl TO3HAHUS — HAOII01aTh U
OMKCHIBATH IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT

Hroro mo pazaemy 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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11 KJIACC
Haumenosanue
No KomnnuectBo OCHOBHBIE BUBI IEATEILHOCTH
pa3liesioB U TeM [IporpammHoOe coaepkaHue
I\t 4acoB 00yJaroImMXcs

y4eOHOTO NnpeaMeTa

Paznen 1. Teoperuueckue oc

HOBbI XUYMHH

11

CrtpoeHune aToMOB.
[Tepunonnueckuit
3aKOH U
[Tepunonnueckas
CUCTEMA XUMHUYECKUX
AIIEMEHTOB

JI.1. MenneneeBa

3

Xumuueckuii asiemeHt. Atom. CocTtaB
aToOMa, U30TOIbI. DJIEKTPOHHAS
0001104Ka. DHEPreTHUEeCKUEe YPOBHH,
MOypPOBHU. ATOMHBIE OpOUTAIIH,

S-, p-, d-, f-anemenTter. OcoOeHHOCTH
pacrpeeneHus 3JIEKTPOHOB

0 OpOUTAJISIM B aTOMaX MaJIbIX U
OOJIBIIIUX TEPUOJIOB. DIICKTPOHHAS
KOH(UTypaIusi aTOMOB.
[Teprnoanyeckuii 3aKOH U
[Tepuoauueckas cucteMa XUMHYECKUX
anemeHToB 1. I. MenaeneeBa. CBs3b
MEePUOANYECKOTO 3aKOHA U
[Tepuoauyeckoil CUCTEMbI XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOU TEOPUEN
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XMMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX
U CJIO’KHBIX BEIIECTB 10 TPYIIaM U
nepuoaaM. 3Ha4€HHE MePUOTUYECKOTO
3aKOHA U CUCTEMbl XUMHUUECKUX

PackpbIBaTh CMBICI N3y4aeMBbIX
MOHATUM (BBISIBJISITh UX XapaKTEPHBIC
MPU3HAKH ), YCTAHABINBATh UX
B3aMMOCBSI3b.

PackppIBaTh CMBICT IEPHOIUYECKOTO
3akoHa [[. 1. MenneneeBa u
JIEMOHCTPUPOBATH €T0
CUCTEMaTU3UPYIOIIYIO,
O0OBSCHUTETBEHYIO ¥ IPOTHOCTUYECKYIO
(GyHKLIHH.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOCHHUE aTOMOB XUMHYECKUX
3JeMEeHTOB 1—4 nepuoaoB, UCTIOIb3Ys
MOHSATHS S-, P-, d-371€KTPOHHBIC
opOuTaNTH, YHEPTETUYECKHUE YPOBHH.
OOBSICHATH 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XUMHUUECKUX
AJIEMEHTOB U UX COCIUHECHUN

0 MEPUOJIaM U IpyIIam
ITeprnoanueckoi CUCTEMBI

1. . Menaeneea
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anemeHToB .. Meneneena

B Pa3BUTUU HAYKHU.
JKCIepUMEHTAIbHbIE METObI
U3y4eHNsI BEeLECTB U UX MPeBpPaLlleHUIA:
e /lemoHCTpalMu:

Buast Tabmun «Ilepuonuueckast cucrema
XUMHYECKHUX DJIEMEHTOB

.. MenneneeBa»

1.2

CtpoeHue BeliecTna.
MHoroo6pazue
BEIIIECTB

CTpOGHI/Ie BelllecTBa. XMMHUUYECKAs CBS3b.

Bunbl (koBajeHTHast HEMOJISIpHAs U
NOJIApHAs, MOHHAs, METAJITUYECKas) U
MEXaHHU3Mbl 00pa30BaHUs XUMUYECKOM
CBs3U (OOMEHHBIN U TOHOPHO-
aKIenTOpHbIN). BogopoaHas cBs3b.
BaneHntHOCTS.
DJIEKTPOOTPHUIIATEIHLHOCTh. CTEIIEHB
okuciienusi. KaTMOHbBI U aHUOHBI.
BemiectBa MOJIEKYIJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUSI.

3aKOH MOCTOSTHCTBA COCTaBa BEIIECTRA.
Tunbl KPUCTATTUYECKUX PEUIETOK U
CBOWCTBA BEILECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnbie pactBopsl. KosimuecTBEeHHBIE
XapaKTePUCTUKU PACTBOPOB (MaccoBas
JI0JIsl BELIECTBA B PACTBOPE).

PackpbIBaTh CMBIC H3y4aeMbIX
NOHATUH (BBIIEIATH UX XapAKTEPHBIE
MPU3HAKKN) U IPUMEHATH 3TU TOHITHUS
IIPU OIMCAaHUU COCTaBa U CTPOEHUS
BEILECTB, 1JI1 00BICHEHHSI OTAEIIbHBIX
(aKTOB U SIBICHHI.

OnpenensaTs BUJIbI XAMUYECKOH CBS3U
(KOBaJICHTHOM, MOHHOM,
METaJUIMYECKOU, BOJIOPOIHOM)

B COEJIMHEHHUSX; TUIl KPUCTAIIINYECKON
PELIETKA KOHKPETHOI'O BELIECTBA.
Onpenensitb BAJIGHTHOCTh U CTETICHb
OKHUCJIEHUS] XUMHYECKHUX 3JIEMEHTOB

B COCIMHEHMSIX PA3JIMYHOIO COCTABA.
[IpoBOIUTH BEIYHMCIICHHUS

C UCIIOJIb30BAaHNEM MOHATHUS «MacCOBas
JI0JI BEILIECTBA B PACTBOPEY.

Bnanets n3ydaeMbIMi XUMUYECKUMHU
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Krnaccuduxkaryss HeopraHu4ecKux
coenunenuid. Homenknarypa
HEOPraHMYECKHUX BEILIECTB.
JKCIePUMEHTAIbHbIE METObI
HU3y4YeHHUsI BelleCTB U UX MPeBPAIleHHIA:
e /lemoHCTpanuu:

— MOJEJIM KPUCTAJUIMUECKUX PEIIETOK.
e PacuéTHEle 3agaun:

— pacyeThbl C UCTI0JIb30BAHUEM TOHSTHUS
«MaccoBast 10JIs1 pACTBOPEHHOTO
BEILIECTBAY

1.3

XUMUYECKHUE
peakuuun

Xumnueckas peakuus. Knaccudukanus
XUMUYECKUX PEAKIINI B HEOPraHUYECKON
Y OPTaHMYECKON XUMUU. 3aKOH
COXpPaHEHUS MACCHI BEIIECTB; 3aKOH
COXPAHEHUs U NPEBPALLECHUS SHEPTUU
IPU XUMHYECKUX PEaKLUsX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb

OT pa3nu4HbIX (pakTopoB. OOpaTUMbIE
peakuuu. XUMHYECKOE PABHOBECHE.
@akTopsl, BIUSIOIIME HA COCTOSTHUE
XUMUYECKOTO PABHOBECHSI.

[Tpunnun Jle [laremnse.
DIEKTPOIIUTHYECKAS] TUCCOLIALIMS.
CunbHble 1 cnadble anekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIas,
HEWTpalibHAasl, Ieao4Has. Bogopoausii

MTOHSTUSMHU.
OOBIICHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOUN PEaKINK OT Pa3InIHBIX
(haxkTopOB.

Onpenensarb XapakTep CMEIICHUS
XUMHUYECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHEIITHETO
BozjaeiicTBus (npunnun Jle [latensbe).
CocTaBnsATh ypaBHEHUS peakiui
Pa3TUYHBIX TUIIOB; TIOJHBIC U
COKpaIll€HHbIC YPABHEHUS pPEeaKIuit
MOHHOTO 0OMEHa, yUUTHIBAs YCIOBHUSI,
MIPU KOTOPBIX ITH PEAKITUH HIYT

JI0 KOHIIA.

Hcmonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — TIPOBEJICHUE,
HAOIIOICHUE U OTTMCAaHUE XUMHUYECKOTO
HKCIIEpPUMEHTA (JEMOHCTPAIMOHHBIC U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboOThI): MO OMPEACIICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKITUI
WOHHOTO 0OMEHA, BIIMSTHHUIO PA3JIMYHBIX
(haKTOpPOB Ha CKOPOCTH PEAKITUH.
CrnenoBaTh MpaBUJIaM MOJIb30BAHUS
XUMHUYECKOM MOCY 101 1 1a00paTOPHBIM
000pyI0OBaHUEM.

[IpeacTaBnsTh pe3ynbTaThl
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noka3zaresnb (pH) pactBopa. Peakiiuu
MOHHOTO 0OMEHa B OPTaHUYECKOU U
HEOPraHMYE€CKOW XUMUH.
OKHUCIHUTENBHO-BOCCTAHOBUTEIIbHBIC
peakuuu. [Tousitue 00 snexTponuse
pacIlIaBOB U pacTBOPOB COJIEH.
[IprMeHenne ANeKTPOoIIn3a.
JKCIepUMEHTAIbHbIE METOAbI
U3y4YeHHUsI BelleCTB U UX MpeBPAIleHHIA:
e /lemoHCTpanuu:

— pPAa3J0KEHUE MEPOKCUAA BOIOPOIA

B IIPUCYTCTBUM KaTalnu3aTopa.

e JlaGopaTtopHBIE OMBITHI:

— IPOBEACHUE PEAKLINA NOHHOTO
oOMeHa;

— OMNpENENIEHUE CPEbl pACTBOPOB
BEILIECTB C IOMOIIBI YHUBEPCAIBHOIO
WHJUKaTOpA.

e [IpakTruueckue pabOTHI:

Ne 1. Bousitnue pa3nuduHbix (pakTopoB
Ha CKOPOCTh XUMHUYECKOU PEAKIINH.

e PacuérHble 3a1aun:

— pacyeTsl 0 YPaBHEHUSIM XUMUYECKHUX
peaxkiuii, B TOM YUCJIE
TEPMOXUMHUYECKHUE PACUETHI

XUMHUYECKOTO IKCIIEPUMEHTA B (hopme
3aMiCH YPaBHEHHU COOTBETCTBYIOIINX
peaxIuii ¥ 1enaTh BEIBOIBI HA UX
OCHOBE.

[TpOBOAMTD BBIYHCIICHHSI

110 YPaBHCHHUSM XUMHYCCKHX PEaKIIHA,
B TOM YHCJIC TEPMOXHUMHYCCKHE
pacyEThI

Hroro no pazueny

13
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Pasznea 2. Heoprannyeckasi Xumus

2.1

MeTaiel

6

Mertamisl. [lonoxxenne Metamios

B [lepuonnueckoit cucteMe XMMHUYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0UYEK aTOMOB
MeTtauioB. O0mme GU3nvIecKrue CBOMCTBA
MetasuioB. [IpuMeHneHre Metamios

B OBITY, pupojie U TexHuke. CriiaBbl
METAJUIOB. DJIEKTPOXUMHUYECKAN PSJT
HanpspkeHu MetauioB. OO01re crocoObl
noyiyaeHust MmetaiioB. Kopposus
MeTauioB. CriocoObl 3aIUThI

OT KOPPO3HH.

OO6m1ast xapakTEPUCTHKA METAILIIOB
rnaBHbIX noarpymnm (IA-rpynma,
[TA-rpynna) [lepronueckoil CUCTEMBI
XUMHUYECKUX IJIEMEHTOB. AJTIOMUHHM.
AM@oTepHbIe CBOICTBA OKCHIA U
TUAPOKCUJIA ATTFOMUHUS.

OO6m1ast XxapakTepuCTUKA METAIIJIIOB
no0ouHbIx noarpyni (b-rpymnm)
[Tepuoauueckoil CUCTEMBbI XUMUYECKUX
AJIEMEHTOB: M€/lb, IIUHK, XpPOM, JKEJIE30.
Baxueimme coeMHEHNS] METAIIIIOB
(OKCHUIBI, TUIAPOKCHUIBI, COJIH).
JKCNepUMeHTATbHbIE METObI
H3Yy4YeHHs BellleCTB ¥ MX NpeBpaLlleHUI:

PackppiBaTh CMBICIT U3y4aE€MbIX
MOHATUM (BBIJETSATH UX XapaKTEPHbBIC
MPU3HAKKN) U IPUMEHSATH 3TU OHATHUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMUS
BEILECTB, 1J1 00BICHEHUSI OT/ICIIbHbBIX
(aKTOB U SIBICHHI.

OOBsICHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOWCTB 3JIEMEHTOB —
METAJJIOB U UX COEUHEHNN C YIETOM
CTPOEHUS UX ATOMOB U MOJIOKECHUS

B [lepronnueckoii cucreme
XUMUYECKUX JIEMEHTOB

. . Menpeneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOMCTBA METAIJIOB, UX
BOKHEUIIINX COCTMHEHUM, TTOATBEPKAast
ATO ONKMCAaHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX
pPEaKUNil; MPUMEHECHUE METAIUIOB

B Pa3MYHBIX 00JIACTIX, a TAKKE
MCIIOJIb30BaHUE UX JUISl CO3AaHUs
COBPEMEHHBIX MaTEepUaIOB U
TEXHOJIOTUH.

OnuckIBaTh CIOCOOBI 3aIUTHI METAJIIIOB
OT KOPPO3HH.

PackppiBaTh CyIIHOCTh OKUCIUTEIBHO-
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e JleMOHCTpalUu:

— KoJUIeKIMs « MeTasuibl U CIIIaBbD.

e JlabopaTOpHBIEC OTIBITHI:

— B3aUMOJICHCTBUE THAPOKCH]IA
QIIOMUHUSA C paCTBOPaMU KUCIIOT U
HIeJI04eH;

— KA4ECTBEHHBIEC pEaKIIMU Ha KATHOHBI
METaJIIOB.

e [IpakTuyeckue paboThI:

Ne 2. Pemenue skcnepuMeHTAIBHBIX
3a71a4 110 TeMe «MeTayuibDy.

e PacuérHbie 3anauu:

— pacydeTbl Macchl (00bEMa, KOJTUYECTBA
BELIECTBA) MPOAYKTa PEAKIUH, €CIIU
OJIHO U3 BEILIECTB JIaHO B BUJE pacTBOpa
C OIPEIEIICHHON MacCOBOM J0JIEH
PacTBOPEHHOI'O BEIIECTBA

BOCCTAHOBUTEIBHBIX PEaKUn
MOCPEJICTBOM COCTABJICHUS
AJIEKTPOHHOTO OajlaHca 3TUX PEaKIIH.
[IpoBouTh peakuuu,
MOATBEPKIAIOIINE XapaKTePHbIE
CBOMCTBA U3Y4aeMBbIX BELIECTB,
pacrno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJIJIOB, IPUCYTCTBYIOIIKE B BOJHBIX
pacTBOpax.

Hcronb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
HAOJII0/IEHUE U OTTIHUCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboThI).

[IpencraBisTh pe3ysbTaThl
XUMHUUYECKOTO KCTIepUMEHTa B popme
3aMyCy YpaBHEHUM COOTBETCTBYIOIINUX
peaxiuii ¥ 1eiaTh BEIBOBI HA UX
OCHOBE.

CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOM MOCY 101 1 1a00paTOPHBIM
000py10BaHUEM.

[TpoBOANTH BBIYKCIICHHUS

M0 YPaBHEHUSIM XUMHUYECKUX PEaKIINH.
CamMoCTOATENBHO MIAHUPOBATH U
OCYULIECTBJISITh CBOIO [T03HABATEIIbHYIO
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JEATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B TPYIIOBON yueOHOi
JEATEIBHOCTH

2.2

HemeTamisl

Hewmertamel. [TonoxeHne HEMeTaIOB
B [leproinyeckoil cucteMe XMMHUYECKUX
anemeHToB /.M. MeHpaeneeBa u
0COOCHHOCTH CTPOSHHUS aTOMOB.
dU3NYECKrEe CBOMCTBA HEMETAJIIIOB.
AJIOTpOIUSI HEMETAIOB (Ha TpUMeEpe
KHUCJ0poaa, cephl, pocdopa u yriaepoaa).
XUMHYECKHAE CBOKMCTBA BAXKHEUIIINX
HEMETAJIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yriaepoaa u KpeMHHUS).
OKcuapl HEMETAIOB.
Kucnoponacoaepxaine KucioThl.
Bonopoanbie coequHeHUst

HEMETAJIJIOB.

JKCIEePUMEHTAIbHbIE METObI
U3Y4YeHHUs BeleCTB

U MX NPeBPALCHUN:

e J/[eMOHCTpanuu:

— 00pa3Ilbl HEMETAIOB;

— B3aUMMOJICMCTBUE MEIA C A30THOM
KUCJIOTOM pa3JINyHON KOHUEHTPALUY.

e JlabopaTOpHBIEC OTIBITHI:

— Ka4E€CTBEHHBIC PEaKIIUX HA aHUOHBI U
KaTHOH aMMOHHS.

PackpeIBaTh CMBICIT N3y4aeMbIX
MOHATUM (BBIJETSATH UX XapaKTEPHbIC
MPU3HAKKN) U IPUMEHSATD 3TU TOHSITHUS
IIPY OIIMCAHUH COCTaBA U CTPOCHUS
BEILIECTB, /111 00BICHEHUSI OT/ACIIbHBIX
(aKTOB U SIBICHH.

OOBSACHATH O0LIHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB HEMETAIJIOB U UX
COCAMHEHUN C YYETOM CTPOCHUS UX
aTOMOB U TMOJIOKEHHS

B [lepronnueckoi cucreme
XUMUYECKUX JIEMEHTOB

. . Menpeneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOKMCTBA HEMETAJIOB, UX
BAXHEHIIUX COCIMHECHUM, TTOITBEPKIast
ATO ONMCAHUE NPUMEPAMU YPABHEHUIN
COOTBETCTBYIOIIUX XUMHUECKUX
pEaKIuu.

XapakTepu30oBaTh BIUSHUE HEMETAILIOB
U UX COCJIMHEHUI Ha KUBBIE
OpraHU3Mbl; OMUCHIBATH IPUMEHEHUE

B PA3JIMYHBIX 00JIACTAX MPAKTUYECKOM
JEATEIIBHOCTH YEJIOBEKA.
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e [IpakTrueckue paboThI:
Ne 3. Pemenue skcriepuMeHTAIbHBIX

3anay o teme «Hemeramibn.

e PacuérHrle 3a/1auu:

— pacyeThl MacChl BEIlIeCTBa

WM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE UM
00bEMY OIHOTO U3 YYaCTBYIOIINX

B pEaKIIMU BEUIECTB; paCU€Thl MaCChI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
IPOAYKTOB PEaKIMU, €CIIU OJTHO

U3 BEIIECTB UMEET MPUMECH

2.3

CBs3b
HEOPraHUYECKUX 1
OpTraHUYECKUX
BCILIECTB

Heoprannyeckue u opraHn4yecKue
KUCIoThl. Heopranmueckue u
OpraHuyecKre OCHOBaHUsA. AMQoOTEepHbIC
HEOPraHUYECKHUE U OPTAaHUYECKHUE
coequHEHMs. | eHeTnueckas CBA3b
HEOPraHUYECKUX U OPraHUYECKUX
BEIIIECTB

[TonTBEpKaaTh CyIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXY
HEOpPraHUYECKUMU BEIIECTBAMU

C IOMOIIBIO YPAaBHEHUIN
COOTBETCTBYIOIIUX XUMHUECKHUX
pEeaKuuil.

PackpbIBaTh CyIIHOCTh OKUCIUTENIBHO-
BOCCTAHOBUTEIBHBIX PEAKLUN
MOCPEJICTBOM COCTaBJICHUS
AIIEKTPOHHOTO OaJIaHCa 3TUX PEAKIIHIA.
[IpoBoauTh peakuuy,
MOATBEPKAAIOIINE XapaKTEPHbIE
CBONMCTBA U3Y4aeMBbIX BEIIECTB,
pPacno3HaBaTh OMBITHBIM MTyTEM
AHUOHBI, IPUCYTCTBYIOIME B BOJIHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
HAOJII0/IEHUE U OTTIHUCAaHUE XUMUYECKOTO
AKCIIEpPUMEHTA (AEMOHCTPAlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpencraBusTh pe3ynbTaThl
XUMHYECKOTO PKCIIepUMEHTa B hopme
3aMKiCH YpaBHEHUN COOTBETCTBYIOIIUX
peaklMii U JenaTh BIBOJIBI HA UX
OCHOBE.
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CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKO MOCY10M 1 1a00paTOPHBIM
o0opyI0BaHUEM.

[IpoBOINUTH BBIYKCIICHHUS

10 YPaBHEHUSAM XUMHUYECKUX PEAKLIHM.
CaMOCTOATENBHO IIJIAHUPOBATH U
OCYUIECTBJISTH CBOIO [TO3HABATEIIbHYIO
JEATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHE B IPYIIOBON y4eOHOH
JEATEIbHOCTH

Hroro no pazneny 17
Pasznea 3. XumMusd 4 :KU3HL
3.1. | Xumus u )Ku3Hb 4 Ponps xuMuu B o0ecrieueHun PackppIBaTh posib XUMUU B pEIICHUN

AKOJIOTMYECKOH, SJHEPreTUUECKOUN 1
MUIIEBOM 0€30MacHOCTH, Pa3BUTHH
MeauiuHbl. [ToHsATHE 0 HAYYHBIX
METO/1aX ITO3HAHMS BEIISCTB U
XUMHUYECKUX PEAKIUH.

[Ipencrapienus: 06 0OIIUX HAYYHBIX
MPUHIIAIIAX TPOMBIIIJIEHHOTO TTOJTYyYEHUS
BOKHEUIIINX BEIIECTB (Ha MpUMEpax
MPOU3BOJICTBA aMMHUaKa, CEPHOMN
KHUCJIOTHI, METAHOJIA).

UYenoBek B MUpE BEIIESCTB, MAaTEPHUAIOB U
XUMHUYECKUX PEaKIUi: XUMUS U
3I0pPOBbE UEJIOBEKA; MIpaBUiia
WCTIOJB30BaHUs JIEKAPCTBEHHBIX

AHEPreTUYECKUX, CHIPHEBBIX U
AKOJIOTMYECKHUX MPOOJIEM YeTIOBEYECTBA,
OMMCHIBATH OCHOBHBIC HAMPABJICHUS
Pa3BUTHSI XUMHUYECKON HAyKHu U
TEXHOJIOTHUHU.

[TpumensTh mpaBmiIa 6€30MacHOTo
oOpalleHusI ¢ BEIIECTBAMH,
HCIIOJIb3YEeMbIMH B MIOBCEHEBHOM
KU3HU, IPaBUJIa TTOBEICHUS B IETISX
cOepeKeHus 3I0POBhS U OKPYKAIOIIEH
MIPUPOJTHON CpeJIbl; TOHUMATh BPe/l
(omacHOCTh) BO3/ICUCTBUS HA KUBBIC
OpraHU3MBbI ONPEICTICHHBIX BEIIECTB
cMbica nokazarens I1JIK, moscHATh
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IpenaparoB; MpaBuiIa 6€30MacHOTO
UCIIOJIb30BaHUS MPEMapaToB ObITOBOM
XMMUU B TOBCETHEBHOM >KM3HU. bpiTOBas
XHUMHYECKasi T[PaMOTHOCTh

Ha MpUMepax crocoObl YMEHBIICHUS U
MPEIOTBPALIEHUS UX BPETHOTO
BO3JCHUCTBUS.

AHanM3UpoBaTh U KPUTUYECKU
OLIEHMBATh MH(OPMAILINIO, CBSI3aHHYIO
C XUMHUYECKUMHU MPOIECCaMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYKaroIIeH
Cpebl.

Hcnonb30BaTh NOJyYEHHbIE 3HAHUS U
IpeJICTaBICHUs O chepax
JeATEIbHOCTH, CBSI3aHHBIX C HAYKOU U
COBPEMEHHBIMH TEXHOJOTUSIMU, KaK
OCHOBY JUIsl OPUEHTALlUU B BIOOpE
cBoel Oyayuie npodecCHoHATbHOU
JEATEIBbHOCTH.

[IpuHuMaTh yuactue B 00CYXKICHUU
npo0JieM XUMHUYECKON U AKOJIOTUUECKOM
HaIIPaBJIEHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodieMe u
npeajiaraTb BO3MOXKHbBIE ITyTH €€
perIeHus

Wroro o pazaeny 4
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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