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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma Mo XMMHHM Ha yYpOBHE CpeAHEro ooOuiero obdpa3zoBaHusi pazpaboTaHa
Ha ocHoBe PenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3zoBaHuUU
B Poccuiickoit ®enepauun», TpeOOBaHUN K pe3yJbTaTaM OCBOCHUs (eaepaibHOM
oOpa3zoBaTebHON mporpamMmbl  cpeaHero oo6miero obpaszoBanust (DOII  COO),
npeacraBieHHbIX B denepanbHOM TIOCYIapCTBEHHOM 0O0pa30BaTEIbHOM CTAaHAAPTE
COO, c¢ yuérom Konuenuuu mnpenonaBaHusi y4yeOHOro mnpeaMera «XUMHUS»
B oOpa3oBareibHbIX opranuzanusx Pocculickoii denepanuu, peaqau3yomuX OCHOBHbIE
oOpa3oBaTeibHble MNPOrPaMMbl, M OCHOBHBIX MOJOXEHUNH «CTpaTeruu pa3BUTHUS
BocnuTanus B Poccuiickoit denepanuu Ha nepuoa no 2025 roga» (Pacnopsbxenue
[IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIX0JI0B K pa3paboTKe MpOrpaMMBbl MO XMUMHH, K OMpPEAENIEeHUI0 O0IIe
CTpaTteruu oOy4eHHs, BOCIIUTAHUS U PA3BUTUA OOYUYaIOIIUXCS CPEACTBAMHU yueOHOTO
npeamera «Xumus» s 10—11  kmaccoB Ha 0a30BOM  YPOBHE  COCTaBUIIU
koHuenTyanpbubie monokeHuss DGI'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJeH,
collepKaHMsl, Pe3yJbTaToB oOO0ydeHus ¢ TpeOOBaHMW K YPOBHIO MOJATOTOBKHU
BBIITYCKHHUKOB.

B cooTrBeTcTBUM C JAaHHBIMU MOJOXEHUSIMU IpPOrpaMMa IO XUMUHU (0a30BBIN
YPOBEHb) HAa YPOBHE CPEAHETO 001ero 00pa3oBaHUsA:

yCTaHaBIMBaeT oO0sA3aTenpHOE (MHBAPUMAHTHOE) IMpPEIMETHOE  COJEp)KaHUE,
OIpeeNsieT KOJINYECTBEHHbBIE U KAaYECTBEHHBIE €r0 XapaKTEPUCTUKN HA Ka)KIOM 3Tarlle
U3Yy4EHHMsI NIPEAMETA, IIPEAYCMaTPUBAECT MPUHIUIBI CTPYKTYPUPOBAHMS COAECPKAHUSA U
pacnpeneneHus ero 1o KjiaccaM, OCHOBHBIM pas3zesiaM U TeEMaM Kypca;

naéT MpUMEpPHOE pacrpenesieHne y4yeOHBIX YacoB MO TEMATHUYECKUM pasJieliaMm,
PEKOMEHyeT MPUMEPHYIO IMOCJIEeI0BATEIbHOCTh HW3Y4YEHUS OTACNIBHBIX TEM Kypca
C y4€TOM MEXIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JJOTUKH y4eOHOTO Ipoliecca,
BO3pACTHBIX 0cOOeHHOCTeH oOy4uaronuxcs 10—11 kmaccos;

NAa€T METOJMYECKYI0 HWHTEpPHpETAlUI0 LeJed HU3y4YeHUus MpeAMeTa Ha YpOBHE
COBPEMEHHBIX TIPHOPUTETOB B CHCTEME CpeIHero oO0mero o0pa3oBaHws,
COJIEpKATENIbHOM XapaKTePUCTUKU IUJIAHUPYEMBIX PE3YyJbTaTOB OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHOM TPOrpaMMBbl  CpelHEro oO0mero obpa3oBaHusi (JUYHOCTHBIX,
METanpeJMETHBIX, TMPEAMETHBIX), OCHOBHBIX BHUJOB  Y4eOHO-IIO3HABATEIHHOU
NEATeNIbHOCTH O0Y4Yalollerocsi MO OCBOCHHMIO cojepxaHus mnpeaMera. [lo Bcem
Ha3BaHHBIM TMO3UIMSM B MpPOrpaMMmMe IO XHUMHHM COOJIIOJIEHAa MPEEMCTBEHHOCTD
¢ (enmepanmpHOll pabodeil mMporpaMMoOl OCHOBHOTO 0O0IIEero 0oOpa3oBaHUS IO XUMHH
(mmst 8—9 xkmaccoB 00pa30oBaTEIBLHBIX OPraHU3aINA, 0230BbII YPOBEHB).

Xumuueckoe oOpa3oBaHUE, MOJy4aeMO€ BBIMYCKHHKaMH 00111e00pa3oBaTeIbHOMN
OpraHu3aluu, SIBJISIETCS HEOTHEMJIEMON YacThl0 HMX 00pa3oBaHHOCTH. OHO CIIyXKHUT
3aBEpIIAIONIMM STalOM peaju3allid Ha COOTBETCTBYIOLIEM €My O0a30BOM YpOBHE
KJIFOUEBBIX LICHHOCTEH, MPUCYIIUX IIEJIOCTHON CUCTEME XMMUYECKOr0 00pa3oBaHusl. DTH
LIEHHOCTH KacaroTCsl MO3HaHUS 3aKOHOB MPUPOJIbI, (hOPMUPOBAHUS MUPOBO33PECHUS U



oOel KyJnbTyphl YEJNOBEKa, a TaKKe HKOJIOTMYeCKM OOOCHOBAaHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBI0O M MNpUPOJHON cpene. Peanusyercs xumuueckoe oOpa3oBaHHE
oOydJaroluxcs Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUsS CPEIACTBaMH Y4eOHOTO
npeaMeTa «XUMHs», COAEpKaHue U MOCTPOCHHE KOTOPOrO OMPENETeHbl B IPOrpaMMe
0 XUMHH € Y4ETOM cHeU(UKH HAYKW XMUMHH, €€ 3HAUYE€HUSA B MO3HAHUU MPUPOIBI U
B MaTepuajgbHOM KHM3HM OOIlecTBa, a Takke ¢ Y4YETOM OOmMX wLened u
MPUHIIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEAHEro OOIIEero
oOpa3zoBanus B Poccuiickoit ®enepaumun. Tak, Hanpumep, npu (HOPMHUPOBAHUU
collepKaHUsl TpeaMeTa «XUMHUs» YUTEHbl CIEAYIOUIME MOJIOKEHUS O crleuuduke u
3HAYEHUU HAYKU XUMUHU.

XUMHS KaK DJJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT ocoOyi poJib
B COBPEMEHHOU LIMBWJIM3AIMYU, B CO3JJaHUU HOBOM 0a3bl MaTepuagbHOU KyIbTyphl. OHa
BHOCHUT CBOM BKJIaJl B OPMHUPOBAHUE PALIMOHATILHOTO HAYYHOT'O MBIIIICHUS], B CO3/JaHUE
[IEJIOCTHOTO TIPENICTABIICHUsI 00 OKpY)KalolIeM MHUpEe KaK O E€IUHCTBE NPHUPOAbI U
4elioBeKa, KoTopoe (opmupyercs B XMMHM HAa OCHOBE MOHMMAaHHUS BEUIECTBEHHOIO
COCTaBa OKPYXAIOIEro MUPA, OCO3HAHUS B3AaUMOCBSI3U MEX]ly CTPOCHUEM BEIIECTB, UX
CBOICTBaMHU M BO3MOHBIMH 00JIACTSIMU MPUMEHEHHSI.

TecHo B3auMoOnEWCTBYS C APYIMMH €CTECTBEHHBIMU HAayKaMH, XUMHSI CTala
HEOTHEMJIEMOM YacTbl0 MHUPOBOM KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOIO
TpyAa M OKU3HM Kaxaoro uieHa obmectBa. CoBpeMEHHass XHMHS Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKUX TEXHOJIOTMI HalpaBieHa Ha pelieHue rio0albHbIX
npo0JIeM yCTONYMBOIO pa3BUTHS YEJIOBEUECTBA — CHIPBEBOI, JHEPreTUUECKON, MUILIEBOM,
HKOJIOTUYECKOM 0€30IaCHOCTH U OXpaHbl 3/10POBBSI.

B cooTBeTcTBHU C OOITUMHU LIETISIMH U IPUHITUIIAMH CPETHEr0 00IIIero o0pa3oBaHus
compepkanne mnpeamera «Xumus» (10—-11 xmacchl, 0a30BBIM YpOBEHb HW3yUYCHHS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY OOYyYarOIIUXCH,
HEOOXOMMYI0O WM [IJIi BBIPAOOTKHM MHUPOBO33PEHUYECKUX OPHEHTHPOB, YCIEIIHOTO
BKJIFOUCHHUS B JKU3HBb COIIMYyMa, MPOAOJKEHHUs OO0pa3oBaHUSI B PAa3IUYHBIX OOJACTSX,
HE CBSI3aHHBIX HETIOCPEJCTBEHHO C XUMHUEH.

CocrapasionumMu npeaMeTa «XuMUs SBISIOTCS 0a30Bble Kypchl — «Opranudeckas
xumus» U «O01as 1 HeOpraHM4ecKass XUuMHUs», OCHOBHBIM KOMIIOHEHTOM COJI€pKaHUs
KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUW 1O HEOPTaHMYECKOU
XUMHUHU (C BKIIOYEHHWEM 3HAaHWA U3 OOMmEeHd XUMUU) W OPraHWYECKONM XUMUHU.
@opMHUpPOBAHUE JAHHOM CHUCTEMbl 3HAHUW MPU HM3YYCHHM MpeAMeTa 00ecrneyuBaeT
BO3MOXHOCTh PACCMOTPEHHSI BCETO MHOTOOOpa3usi BEIIECTB HA OCHOBE OOIINX TOHSTHH,
3aKOHOB M TEOPUN XUMUHU.

CtpykTypa coaepkaHusi KypcoB — «Opranudeckas xumuss» u «OOmas u
HEOpraHuyeckas Xumus» cGopMUpOBaHa B MPOrpaMMe M0 XUMHUHU Ha OCHOBE CUCTEMHOTO
noAaxoda K HW3YYEHHIO Yy4yeOHOro Marepuasia U OOYCJOBJI€HAa HCTOPUYECKHU
00OCHOBAaHHBIM PAa3BUTHEM 3HAHUN HA OMpPEACIIEHHBIX TEOPETHUECKUX YpoBHAX. Tak,
B Kypce OpraHM4eCcKON XMMHUM BEIeCTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUUYECKOM
TEOPUU CTPOCHUSI OPraHMUYECKUX COCIMHEHUMN, a TAKKE HA YPOBHE CTEPEOXUMUUYECKUX U
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ANIEKTPOHHBIX MPEACTAaBICHUNA O CTPOCHUH BemlecTB. CBeleHHs 00 n3ydaeMbIX B Kypce
BEILIECTBAX JAIOTCA B PA3BUTUM — OT YIJEBOAOPOJOB 10 CIIOKHBIX OMOJOTHMYECKU
AKTUBHBIX COEIMHEHHNW. B Kypce OpraHM4eckod XHMHUU IIOJIy4arOT pPa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOTO o00IIero oOpa3oBaHUs MEpBOHAYAIbHBIC
MPEACTAaBICHUS O XUMUYECKOM CBA3M, KJIACCU(PUKAIMOHHBIX IPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOU pEaKII1H.

[lon HOBBIM yrjaoMm 3peHHss B mpeameTe «XuUMHsS» 0a30BOr0  ypOBHS
paccMaTpuBaeTCsl M3Y4YEHHBII Ha YpPOBHE OCHOBHOIO oOOmIEro o0pa3oBaHUs
TEOPETUYECKUN MaTepuai U (PaKTOJIOrMUEeCKUEe CBEICHHS O BEHIECTBAX M XMMHYECKOU
peakuuu. Tak, B 4aCTHOCTH, B Kypce «O0111ast 1 HeopraHu4yeckas XMuMHs» 00ydaroniumcs
NPEOCTaBISIETCS  BO3MOXKHOCTb  OCO3HAaTh 3HAUYEHHE TMEPUOJUYECKOr0  3aKOHa
C 00IETEeOPETUYECKUX U METOAOJOTUYECKHUX MO3UIIMM, TTy0xke MOHATh UCTOPUYECKOE
u3MeHeHrne (QYHKIUH H3TOro 3akoHa — OT oOoOmiaromieid a0 OOBIACHSIOMEH U
IIPOTHO3ZUPYIOIEH.

Enunas cucremMa 3HaHUMN O BaXXKHEMIIMX BEIIECTBaX, MX COCTaBe, CTPOCHHH,
CBOMCTBAX W NPUMEHEHUHM, a TaKXKE O XHMHUYECKHX PEaKIUsiX, UX CYUHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHUs jAomnoyHseTcs B Kypcax 10 u 11 kimaccoB ajieMeHTaMH
coJiep KaHusl, UMEIOUIUMHU KYJIbTYPOJOTUUECKUI U MPUKIATHON XapakTep. DTH 3HAHUSA
CIIOCOOCTBYIOT MOHUMAHMIO B3aUMOCBS3U XUMUH C APYTMMH HayKaMHU, PACKPHIBAIOT €€
poOJib B TIO3HABATEIBbHOW M MPAKTUUECKOW JEeATEIHHOCTH YeNIOBEeKa, CIOCOOCTBYIOT
BOCIUTAHUIO YBAXXEHUSI K MPOIECCY TBOPYECTBA B OOJACTH TECOPUU U MPAKTUYECKHUX
OPWIOKEHUN XHUMHH, IOMOTal0T BBIMYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO

U JINYHOCTHO 3HAYUMBIX MpoOieMax, CBA3aHHBIX C XUMHUEH, KPUTUUECKU OCMBICITUBATD
UHGOPMAIIMIO U IPUMEHSTH €€ JUIsl TONOJHEHUS 3HAHUM, PeIIeHUsT MHTEIIEKTYaTbHbIX
U DKCIEPUMEHTAIBHBIX MCCIE0BATeNIbCKUX 3a1ad. B 1enom conepkanue y4eOHOTO
npenMera «XUMUS» JTAHHOTO YpPOBHSI M3Y4YEHHUS OPHUEHTHUPOBAHO Ha (popMupoBaHUE
y 00y4YarIIMXcsi MHPOBO33PEHUECKON OCHOBBI IS MOHUMaHUS (Puiocopckux wuaew,
TAaKUX KaK: MaTepHalbHOE €JIMHCTBO HEOPraHW4YeCKOTO M OPraHu4YecKoro Mupa,
00yCIIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTABOM M CTPOEHHEM, I103HABAEMOCTh
MPUPOJIHBIX SABJICHUN MYyTEM SKCIEPUMEHTA U PEIICHUSI IPOTUBOPEUUIN MEXKAY HOBBIMU
dakTaMu ¥ TECOPETUYECKUMH MPEATNOCHUTKAMU, OCO3HAHHE POJIM XMMHUHU B PEUICHUU
HKOJIOTHYECKUX TPOOJieM, a Takke MpoOiieM cOepeKeHUs dHEPTeTUYECKUX PECYPCOB,
CBIPbsI, CO3JJaHUSI HOBBIX TEXHOJOTHI U MaTEpPUAJIOB.

B nane pemienus 3ajady BOCOUTAHUS, Pa3BUTHSA U COLMANM3AlUU O0y4arOUUXCS
MIPUHATHIE TPOrPAMMOM MO XMMHUU MOJIXOAbI K OIIPEACIICHUIO COIEPKaHUsI U TIOCTPOCHUS
npeaMeTa MpeaycMaTpuBaloT (OPMHUPOBAHWE YHUBEPCATBHBIX YYEOHBIX EHCTBUM,
UMEIOMUX 0a30BO€ 3HAYCHUE IS PA3IMYHBIX BUIOB ACATEIBHOCTH: PEIICHUS MPOOIeM,
MOUCKa, aHaJIn3a U 00paboTku MH(GOPMALIUU, HEOOXOIUMBIX IJII IPUOOPETEHHS OTbITA
MPAKTUYECKON W HCCIENOBATEIbCKON JEATENBbHOCTH, 3aHUMAIOIIEH BAaXKHOE MECTO
B IMO3HAHUU XUMUH.

B npakTuke npenogaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTI'O 00111€eT0 00pa3oBaHus
TaK U Ha YpPOBHE CpeAHero oduiero oOpa3oBaHusi, IPU OMPEACICHUN COAEPKATEIbHOM
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XapakTEepUCTUKM LEJIEM U3y4YEeHUs IIpeIMeTa HaIpaBICHUEM IEPBOCTEIICHHOMN
3HAYMMOCTH TPaJULIUOHHO MpU3HAETCS (POPMUPOBAHHUE OCHOB XMMHYECKOM HAYKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, TPAKTUUECKOMN NEATEIbHOCTH YEJIOBEKA U Kak
OTHOTO M3 KOMIIOHEHTOB MHMPOBOW KYyJbTYypbl. C METOIMYECKON TOYKH 3PEHMS TAKOU
MIOAXOJI K OIIPEAEIICHUIO LIEJIEN U3YUCHUS NIPEAMETA SIBIISECTCS BIIOJHE ONPABAAHHBIM.

CornacHo AaHHOM TOYKE 3pEHUs IIIaBHBIMU LIEISIMU U3YyYEHHS IpeaMeETa «XUMU»
Ha 6azoBoM ypoBHe (10-11 kJ1.) BISIOTCS:

dbopMupoBaHUE CUCTEMbl XUMHUYECKHX 3HAHUM KaK Ba)KHEUIIEW cocTaBlisiomen
€CTECTBEHHO-HAy4YHOM KapTHUHBI MHUPA, B OCHOBE KOTOPOW JIEKAT KIIKOYEBBIE IOHSTHS,
(¢yHIlaMeHTaJbHblE 3aKOHbI M TEOPUM XHMHH, OCBOEHHE si3blKa HAyKH, YCBOEHUE U
NOHMMAaHHE CYUIHOCTH JIOCTYNMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOTO Xapakrepa,
O3HAKOMJICHUE C UCTOPUEUN UX PA3BUTHSI U CTAHOBIICHHUS;

(dopMHUpOBaHUE W PA3BUTHE MPEACTABICHUN O HAay4YHBIX METOJIaX IO3HAHUS
BEIIECTB M XMMHYECKUX pEaKIHi, HEOOXOAMMBIX [UIsi TPUOOPETEHUS YMEHUU
OPUEHTUPOBATHCS B MUPE BELIECTB U XUMUUECKUX SIBJICHUI, UMEIOLIUX MECTO B IIPUPOJE,
B [IPAKTUYECKON U MOBCEIHEBHOU KU3HU;

pa3BUTHE YMEHUH U CIOCOOOB JAESTENBHOCTH, CBA3aHHBIX C HAONIOJCHUEM H
OOBSCHEHHEM XUMHUYECKOTO OJKCIEPUMEHTA, COOJIOJCHUEM TpaBWil 0e30MacHOTO
oOpaIleHus ¢ BEIIeCTBaMHU.

Hapsany c¢ astuM copepxarenbHass XapakTepUCTUKA LElIed W 3a1ad U3y4YeHUs
npeaMeTra B IporpaMMe II0 XMMHUHM YTOYHEHA U CKOPPEKTHUPOBaHAa B COOTBETCTBUU

C HOBBIMM TIPHUOPUTETAMHU B CHUCTEME cpeaHero oobmero oOpaszoBanusg. CeronHs
B NpEeNnojaBaHUM XMUMHUH B OOJIbIIEH CTENEHU OTHAETCS MPEANOYTEHHE MPaKTUYECKOU
KOMITOHEHTE COJIepKaHUsi OO0y4YeHUs], OPUCHTUPOBAHHOM Ha TMOJATOTOBKY BBITYCKHHKA
OI0IIE00Pa30BATENIbHONW  OpraHU3allMM, BIAACIONIEro He HaOoOpoM 3HaHHM, a
(GYHKIIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHOCOOAMU W YMEHUSIMU aKTHBHOTO
NOJIYYEHUSI 3HAHUN U MPUMEHEHHS UX B PEATbHOMN JKU3HU ISl PEIICHUS MPAKTHYECKUX
3a/1ay.

B ortoii cBsA3uM mpu m3ydeHUH mpeaMera «XUMHS» JOMUHHUPYIOUIEE 3HAYEHUE
MPUOOPETAIOT TaKWe 1EIH U 3a7a9d, KaK:

ajganTauys OOy4arlllUXcsl K YCJIOBUSM JIMHAMUYHO pPa3BUBAIOIIETOCS MHpA,
dbopMHUpOBaHNE WHTEIEKTYaTIbHO PAa3BUTON JUYHOCTH, TOTOBOM K CaM0O0Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATUIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYaIIUSIX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHUE y 00YJAIONTUXCS KIFOYEBBIX HABBHIKOB (KIFOUEBBIX KOMIICTCHITHH),
MMEIOIIUX YHHUBEPCAIBHOE 3HAYEHUE [JISl PA3JUYHBIX BHUJIOB ACSATEIBLHOCTH: PEIICHUS
mpoOieM, TIOWCKa, aHanu3a ©u  o0paboTrkm  wHOpMaruu, HEOOXOIMMBIX
JUTs1 TpUOOPETEHUSI ONbITA JIESITENIbHOCTH, KOTOPasi 3aHUMAET Ba)KHOE MECTO B ITO3HAHUU
XUMUHU, a TaKXKe JUIsl OLEHKU C TMO3MIUMKA SKOJOTMYEeCKOM OEe30MacHOCTH XapakTepa
BIIMSHUS BEIIECTB M XMMHYECKUX MPOLIECCOB HA OPraHW3M YeJIOBeKa U MPUPOAHYIO
cpeny;

pa3BUTHE TIO3HABATEJILHBIX WHTEPECOB, HHTEIUIEKTYAIbHBIX M TBOPYECKHUX
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CHOCOOHOCTEW O00YyYarolUXCsl: CHOCOOHOCTH CaMOCTOSITENIbBHO NPUOOPETaTh HOBbBIE
3HaHHMSI TI0 XMMHUU B COOTBETCTBHHM C XHU3HCHHBIMHU MOTPEOHOCTSIMH, HCIIOJIB30BATh
COBPEMEHHbBIC HHPOPMAIMOHHBIC TEXHOJIOTHH JIJIS TOMCKA ¥ aHAIM3a YIeOHOH 1 HAyYHO-
MOMY IS PHON MH(DOPMAITUN XUMHUYECKOTO COJICPIKAHMS;

dbopMHUpOBaHUE W Pa3BUTHE Yy OOYYAIOMIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HAOJIOAATEILHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBhIE OCOOEHHO
HEOOXOMMMBI, B 4YaCTHOCTH, NPH IUTAHUPOBAHWU U TMPOBEIACHUH XUMHUYECKOTO
IKCIIEPUMECHTA;

BOCIIUTaHUE Y 00YUAIONMUXCS YOSKIEHHOCTH B TYMaHUCTHYCCKON HAIIPaBICHHOCTH
XHMHH, €€ BaXXHOW pOJIM B PEHICHUU TIIOOAIBHBIX MPOOJIEM parMOHAIBHOTO
IPHUPOJIONONIB30BAHUS, IOTOJHEHUS JHEPreTHYECKHX PECYpCOB W COXpaHCHUS
NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH OCPEKHOTO OTHOIICHHS
K TIPUPOJIC M CBOEMY 3JI0pPOBbIO, a TaKKe NPHOOPETCHUS OIbITa HCIIOJIb30BaAHUS
MOJIYYCHHBIX 3HAHWH JUISI TIPUHATHS TPAMOTHBIX PCIICHHA B CHTYallUsSX, CBS3aHHBIX
C XMMHYECKMMHU SBJICHUSIMU.

e w 3amayu  W3ydeHUs TpeaMera «XHMHS» TOJYYWIA  TOJPOOHYIO
METOJAMYECKYI0 HWHTEpIpeTanuio B pazjaeie «[lnanupyemblie pe3yabTaThl OCBOCHUS
IpOrpaMMBbl TI0 XUMHUMY, Ojarojaps yemy oOecriedyeHO YETKOE MPEICTAaBICHUE O TOM,
KaKue 3HAHWSA W YMEHUS HMEIOT TMPSMOE OTHOIIEHHWE K peaau3aliud KOHKPETHOU
TICITH.

B yuebGHOM miaHe cpemHero oOmiero oopasoBaHUs MpeaMeT «XuMus» 0a3z0BOTro
YPOBHS BXOAHT B COCTaB MpeAMETHOM 00s1acTh «ECcTeCTBEHHO-HAYYHBIE IPEAMETHI.

OO1iee YUCIIO YacoB, PEKOMCHIIOBAHHBIX I W3ydeHHs XuUMuu — 68 uacos:
B 10 xiacce — 34 yaca (1 yac B Henento), B 11 kinacce — 34 yaca (1 yac B Hefemto).



COJIEP) KAHUE OBYYEHMUA!

10 KJIACC

TeopeTnueckue 0CHOBBI OPraHUYECKON XUMMHU

IIpenmer opraHudeckor XWMHUHU: €€ BO3HUKHOBEHME, PAa3sBUTUE U 3HAYCHUE
B MOJYYEHUUM HOBBIX BEHIECTB M MAaTEpHAIOB. Teopus CTpPOEHHS OPraHMYECKHX
coenuHenuii A.M. BbytnepoBa, €€ ocHOBHblEe MOJOXeHUA. CTPYKTypHbIE (HOPMYJIBI
OpraHnyeckux BeniecTB. ['omosorus, mzomepus. XuMHU4YecKasi CBSI3b B OPraHUYECKUX
COEIMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne o kinaccuuKauu OpraHuyeckux BemiecTB. HomeHknaTypa
OpraHUYeCcKUX COCJAMHEHHH (CHCTeMaTUYecKas) U TPUBHAIbHbIC HAa3BaHUS BaKHEHIITUX
IIPEACTAaBUTEIICH KIIACCOB OPraHUYECKUX BEIIECTB.

IKCNePUMEHTATBLHBIE METOAbI H3yUYeHHUsI BEIeCTB H UX MPeBPaIleHU

O3HakoMieHHe ¢ 00pa3aMy OpraHMYeCKUX BEIIECTB U MaTepHUaaMi Ha MX OCHOBE,
MOJICIIMPOBAaHME MOJIEKYJl OpPraHWYEeCKHX BEINECTB, HAONIOJEHHE M OMNHCAaHUE
JIEMOHCTPAIIMOHHBIX OMBITOB IO TIPEBPAICHUIO OPraHMYECKUX BEIIECTB MTPH HATPEBAHUH
(nnaBneHue, 0OyriMBaHUe U TOPEHUE).

Yriaesoaxopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUH psii. MeTaH U 3TaH — MPOCTEHIIne
IpeACTaBUTEIN AJIKAHOB: (PU3MYECKUE U XUMUUECKUE CBOMCTBA (pEaKIuy 3aMEIICHHS U
TOPEHUs), HAXOXKJACHUE B MPUPOJIE, MTOTyICHUE U TPUMEHCHHE.

AJIKEHBI: COCTaB W CTPOEHHE, TOMOJIOTHYECKHH psif. DTUJIEH W TPONWICH —
POCTEHINNE MPEICTABUTEIN ATKCHOB: (PU3HMYECKUEC U XUMHYECKUE CBOMCTBA (peaKiiuu
TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIApATallid, OKHUCJICHUS | IOJMMEPHU3AINH),
MOJIyYEHUE Y TPUMCHECHHUE.

Ankanuensl: OytaaweH-1,3 u wmetunOyragueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMHUYECKHE CBOWMCTBa (peakimusa mnonuMepuszanuu). IlogydeHrne CHUHTETMYECKOTO
KaydyKa U Pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUUYECKUMN psAll. ALETUIICH —
MPOCTECHIIMI MPEICTABUTEIb AJIKHHOB: COCTaB, CTpOeHHE, (U3UUCCKHE U XUMHYCCKHEC
CBOWMCTBAa (pE€akUMH THUIAPUPOBAHMS, TaJOTCHUPOBAHMS, THUJpATAIlUH, TOPEHUSA),
MOJy4YeHUE U MPUMEHEHHUE.

Apensl. bensoin: cocras, cTpoeHue, pu3ndecKne U XMMUYECKHE CBOMCTBA (peakiiuu
rajJoreHUPOBAHUS W HUTPOBAHUA), IMOJy4YeHHE U MpPUMEHEeHHe. Tonyon. cocmas,
cmpoenue, Quauyeckue U XumMuveckue Cceoucmea (peakyuu 2alo02eHUpoOSanust U
HUMPOBAHUs), nolyuyeHue u npumererue. TOKCUYHOCTH apeHOB. ['eHeTHYecKas CBS3b
MEXTy YIJIEBOAOPOIaMH, IPUHAIJICKAIITMMH K pa3IUnYHbIM Kjaccam.

! Kypcusom B TEKCTE BBINEIECHBI JJIEMEHTHI COJIEPKaHUS Y4YeOHOrOo Marepuaja, KOTOPhIE HW3y4daroTcs
B O3HAKOMMTEIBHOM IUIAHE W HE BKIIOYAIOTCA B COCTaB MNpPEAMETHBIX pe3yiabTaToB ocBoeHuss GOII COO
Ha 6a30BOM YpOBHE.



[IpupoaHble UCTOYHUKYU YIIIEBOAOPOAOB. [IpupoiHbIil ra3 U NONyTHHIE HEPTSIHBIE
ra3pl. Hetb 1 €€ npoucxoxnenue. CrnocoObl nepepaboTKku HePTH: TEpEeroHKa, KPEKUHT
(TepMuyecKHid, KaTaJuTUYECKHil), mupoau3. IlpomykTtsl nepepaboTkM HedTH, HUX
NPUMEHEHUE B MPOMBIIUIEHHOCTH M B ObITy. KaMeHHBI yroiab ¥ HOpPOAYKTHI €ro
nepepadoTKHU.

JKCIepUMEHTAJIbHbIE METOAbI M3YUEeHHUs BelleCTB U UX NpeBpaleH Ui

O3zHakomIieHHE ¢ 00pa3liaMy IJIACTMACC, KAy4yKOB U PE3UHbI, KoJuleKuuu «HeThb»
u «YToiap», MOJEIMPOBAHHE MOJIEKYJ YIJIEBOJOPOJAOB U TajJOr€HONPOU3BOJIHBIX,
NpOBEJICHNE MPAKTHYECKOI padoThl: MOTYyYEHUE ITUIICHA U U3YyYEHHUE €ro CBOMCTB.

PacuéTHble 3aga4n

Brluncnenust mo ypaBHEHUIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA
UCXOJTHOTO BEIEeCTBA WM TMPOJYKTa PEaKIUH IO HU3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WU MIPOIYKTOB PEAKIIUN ).

Kuciopoacoaep:kamye opranudyeckue coeIuHeHUst

[IpenenpHbIE OTHOATOMHBIC CIUPTHL. METaHOJ U ATAHOJ: CTPOCHUE, (PU3NUECKue u
XUMUYECKHE CBOWCTBA (pEaklMy C aKTUBHBIMH MeETaUIaMH, TaJOr€HOBOJOPOJaAMH,
ropeHue), mpuMeHeHne. BomopoaHbie CBSI3M MEXy MOJICKyJIaMH CIUpPTOB. [lelicTBue
METaHOoJa U 3TaHOJIa Ha OPTaHU3M YEeJIOBEKa.

MHoOroaToMHbIE CIIUPTHI. DTUICHTIUKOIb U TIUIEPUH: CTpOEHUE, (GU3UUECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJIEWCTBUE CO IIECJIOYHBIMM METaJVIaMHM, KayeCTBEHHAas
peaKkiusi Ha MHOTOATOMHBIE CIUPTHI). JleiicTBue Ha opraHu3Mm 4yenoBeka. [IpumeHeHune
[JIMIEPUHA U STUICHTIIUKOJIA.

deHOoIT: CTPOCHUE MOJIEKYJIbI, (DU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTH
denona. [lpumenenue ¢genona.

Anbaerunsl U kemoHsl. DopManbIeTul, aleTaabJAeTU/l: CTPOCHHE, (PU3NUECKUE U
XUMUYECKHE CBOMCTBAa (pEaKUMH OKHUCICHUS M BOCCTAHOBIICHUS, Kauy€CTBEHHBIE
peaKkium), NoJy4eHUE U IPUMEHECHHUE.

Ayemon: cmpoenue, Qusuyeckue u Xumuieckue ceoucmea (peakyuu OKUCIeHUs U
80CCMAHOBIEHUSL), NOTYYEeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE TpeJebHBIE KapOOHOBBIE KHUCIOTHL. MypaBbuHAsi U YKCYCHas
KHUCIIOTBI: CTPOCHUE, (PU3NIECKHE M XUMHUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE IS Kilacca
KHUCJIOT, peakuus JTepudukanuu), MoaydyeHue u npumeHenue. CreapuHoBas U
OJICMHOBAs KMCJIOTHI KaK MPEJCTABUTENIN BBICIIMX KapOOHOBBIX KUCIOT. Mblila Kak coJid
BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JICHCTBUE.

Crnoxnble 3(QUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [MIPONIN3 CIOKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenne xupoB. buonorndeckas poib KUPOB.

VYrneBoabl: cocTaB, KiaccuduKanus yrieBoJoB (MOHO-, IU- U TOJHUCAXAPUIBI).
I'mroko3a — mpocTelmii MOHOCaXapua: 0COOCHHOCTH CTPOCHHUS MOJICKYJIbI, PU3NIECKHUE
U XHMHYECKHE CBOMCTBa (B3amMmojeiictBue ¢ ruapokcuaoM wmeau(Il), oxucimenume
aMMHa4HbIM pacTBOpoM okcujaa cepedpa(l), BocctaHOBIIeHHE, OPOKEHHUE TIIOKO3bI),



HaxXO0XJEHUE B MPHUPOJE, MPUMEHEHHE, Onojorndeckas poib. Dotocunte3. DpykTosa
KaK M30Mep TIIOKO3bI.

Caxapoza — npedcmagumenb OUCAXapuoo8, 2UOPOIU3, HAXOHCOeHUe 8 Npupooe u
npumeHeHue.

Kpaxman w memmrono3a Kak TpuUpogHbie ToiauMmepbl. CTpoeHue Kpaxmaia |
EJUTI0NI03b1. DU3NYECKHEe W XUMHUUECKHE CBOMCTBA KpaxMaiia (THAPOIIH3, KaueCTBEHHAS
peaKIus C UOJI0M).

JKCNepUMEHTAJbHbIE METObI H3yYeHHs BellleCTB M UX NMpeBpalleHuil

[IpoBenenue, HaOMIOACHUE W OMHCAHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPECHHE
CIIUPTOB, KAYECTBEHHBIC PEAKIIUU OJTHOATOMHBIX CITUPTOB (OKUCIICHHE STaHOJIa OKCHUIOM
meau(Il)), MHOroaroOMHBIX CHUPTOB (B3aUMOJCHCTBUE TJMIEPUHA C THAPOKCHIOM
menu(ll)), anpaernnoB (OKuUCIEHHE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) wu
ruapokcugom  meau(ll), B3ammMmopelicTBue Kpaxmajga C  HOAOM), IPOBEICHHE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuéTHble 3aga4n

Brluncnenus mo ypaBHEHHUIO XUMUYECKONW peakiuu (Macchl, 00bEMA, KOJIMYECTBA
UCXOJTHOTO BEIIECTBA WJM TPOJAYKTa pPEaKIWH 10 H3BECTHBIM Macce, O00bEMY,
KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WU MIPOIYKTOB PEAKIIUN ).

A30TcoJep:Kaniue OpraHnyecKue coenHeHust

Amunbl. Memunamun u aHuiuHn: cocmas, cmpoeHue, Quauyeckue u Xumuieckue
ceolicmaa (eoperue, 83aumooeticmaue ¢ 80001 U KUCIOMAMUL).

AMUHOKHUCIIOTHI Kak aM@oTepHble OpraHuyeckue coeAuHeHus. duznyeckue u
XUMHYECKUE CBOMCTBA aMHHOKHUCIIOT (Ha MpUMeEpe TIuIMHA). bronornyeckoe 3HaueHue
aMUHOKHCIOT. [lenTuabl.

benku kak TpUpoAHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. [lepBuuHasi,
BTOpUYHASI ¥ TPETHYHASI CTPYKTypa 0eiakoB. XUMHUYECKHUE CBOMCTBA OEIKOB: THAPOIIN3,
JieHaTypaIus, KaueCTBEHHBIE PEeaKIMy Ha OCIKH.

JKCNEePUMEHTAIbHbIE METOAbI H3yYeHUs BellleCTB U UX NMPeBpalleHuil
HaGmronenne u omucanue JEMOHCTPAlIMOHHBIX OINBITOB: JEHATypanus OeTKOB
MIPY HArPEBaHWH, I[BETHBIE PEAKITUU OEIKOB.

BricokoMouieKyJIsIpHBbIE COeTMHEHUST

OCHOBHBIC TIOHATHS XHMHH BBICOKOMOJICKYJIAPHBIX COCJIMHEHUN: MOHOMED,
MTOJIUMED, CTPYKTYPHOE 3BEHO, CTEIICHb ITOJTUMEPHU3AIliH, CPEIHSIS MOJICKYIISIpHAS Macca.
OCHOBHBIC METOABI CHHTE3a BBHICOKOMOJICKYJISPHBIX COSAUHCHHH — IOJMMEPHU3AINSI U
TTOJTMKOHICHCAITHS.

IInacmmaccer  (nonusmunex, NOAUNPONUNEH, NOAUBUHUIXIOPUO, NOAUCTUPOTL).
Hamypanonoii u cunmemuueckue «xayuyku (0ymaoueHo8ulli, XJI0PONPEHOBbIl U
u30npenoswill). Bonoxkna: umamypanvHvle (XI0NOK, wepcmv, WENK), UCKYCCHBEHHbIE
(ayemamHoe 80JI0KHO, BUCKO3A), CUHMemuUYecKue (KanpoH u 1aecam).
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IKCNEPUMEHTAIbHbIC METOAbI H3yYCHUS BEelIeCTB U UX NPeBPaLeHU
O3HakomIleHHE ¢ 00pa3laMy NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,

Kay4yKOB.

Me:xnpeaMeTHbIe CBA3H

Peanuzanus MeXIpeIMETHBIX CBSA3€H MPU MU3YYEHUU OPraHUYECKOM XUMHU
B 10 Kiacce ocymecTBIs€TCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATHUWA, TaK W TOHATHW, SIBISAIOIIMXCA CUCTEMHBIMH I OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO61Me ecTeCTBEHHO-HAYYHbIE MOHATHS: SIBJICHUE, HAYYHbIN (paKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaJIU3, CUHTE3, KiaccuduKaius, NepuoaUYHOCTb, HAOI0IeHHEe, U3MEPEHHUE,
AKCHEPUMEHT, MOAECINPOBAHUE.

®usnka: MaTrepus, IHEPTUsl, MacCa, aTOM, DJIEKTPOH, MOJIEKYJIa, YIHEPTETUUECKUI
YpOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHHME BEIIECTBa, (U3HUECKUE
BEJIMYMHBI U €JUHULIBI UX U3MEPEHHUS.

buonorus: knerka, opraHusMm, Ouocepa, OOMEH BeEIIECTB B OpraHHU3Me,
doTocuHTE3, OMOTOTrHYECKN AKTUBHBIE BelllecTBa (OEIKU, YTIAeBOIbI, KUPbI, PEPMEHTHI).

['eorpacdus: mMuHepanbl, TOPHBIE TOPOAbI, MOJIE3HBIE HMCKOMAEMbIE, TOIUIMBO,
peCypCHL.

TexHomorus: numEeBble MPOAYKTBI, OCHOBBI PAallMOHAIBHOIO IHUTAHUS, MOIOILIUE
CPECTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE IIPENapaThl, MaTepUabl U3 HCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KJIACC

TeopeTnueckne 0CHOBbI XUMHUM

XUMHUYECKUH d7eMEHT. AToM. Slnpo aroma, HM30TOIBI. DJIEKTpOHHAs 000J0YKa.
DHepreTHyeckue YpPOBHH, MOAYPOBHHU. ATOMHBIE opOWTand, s-, P-, d- DIEMCHTHI.
Oco0eHHOCTH pacpeie]ICHUs SJIEKTPOHOB 10 OPOUTAIISIM B aTOMaxX JIEMEHTOB MEPBBIX
Y4eThIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTYpaAIIUSI aTOMOB.

[lepuonnuecknit 3akoH u llepuoamdeckas cucTEMa XUMHUYECKHX JJIEMEHTOB
.. MengeneeBa. CBsi3zb MepuOAUMYECKOro 3akoHa U lleproauyueckoil cHCTEMBI
xuMuueckux 3neMeHToB .M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHsI CBOWCTB XMMUYECKUX JJIEMEHTOB U OOpa3yeMbIX HMU
MPOCTBIX M CJIOXKHBIX BEIIECTB MO rpynnaM M NepuojaM. 3HauYC€HHE MEPUOJUYECKOTO
3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemniecTBa. XUMHUYECKas CBsI3b. BUIbl XUMUYECKOM CBSA3U (KOBaJEHTHAs
HEMoJsipHAsE M TOJISIpHAsl, HWOHHAsA, MeTauinueckas). MexaHnu3aMbl 00pa3oBaHUs
KOBJICHTHOW XMMHUYECKOW CBsI3U (OOMEHHBIN M JIOHOPHO-aKLENTOPHBIN). Bogopoanas
CBsI3b. BaneHTHOCTh. DNEKTPOOTpULIATENBHOCTh. CTeNEHb OKUCHEHUS. VIOHBI: KATHOHBI
Y aHUOHBI.
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BemecTtBa MONEKYJSIPHOTO M HEMOJEKYJISPHOIO CTPOCHMs. 3aKOH IIOCTOSHCTBA
COCTaBa BEUIECTBA. TUIbI KPUCTAINIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT TUIIa KPUCTAJIINYECKON PELIETKU.

[TonsiTue o nucnepcHsIX cucreMax. VICTHHHBIE U KOJUTOMIHbIE pacTBOPBL. MaccoBas
JI0JIs1 BEILIECTBA B PaCTBOPE.

Knaccudukanuss HeopraHudeckux coequHeHuid. HomeHknaTypa HeOpraHMyecKux
BelecTB. ['eHeTHMyeckass CBSI3b  HEOPraHMYECKUX  BEIIECTB, MPHUHAAJIEKAIINX
K pa3JIM4YHbIM KJIaCcCaM.

Xumuueckas peakuus. Kiaccudukanus XMMUYECKUX peaklvii B HEOPraHUYeCcKon
U OpPraHMYeCKOW XMMHUHU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB, 3aKOH COXpPAaHEHUs U
NPEBPAILEHUS] SHEPTUU NTPU XUMHUECKUX PEAKIIHSIX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3iudHbIX (akTopoB. OOpaTtumbie
peakuuud. Xumudeckoe paBHoBecue. MaKTOPhI, BIAUSIIOUIUE HA COCTOSSHUE XUMUYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

Onextponutnyeckas auccouuanus. CunbHble U ciabble 31ekTpoiauTsl. Cpena
BOJIHBIX paCTBOPOB BELIECTB: KKCIasl, HEUTpalibHAas, 1eno4Hast. [lonamue 0 6000pooHOM
nokasamene (pH) pacmeopa. Peakuun nonHoro oomeHa. [ uopoaus neopeanuueckux u
Op2aHUYecKUx euecms.

OKuCIUTEIbHO-BOCCTAHOBUTENbHBIE — peakuuu. [lowamue 06  onekmponuse
pacniaeos u pacmeopoe coiei. llpumenenue snexmpoausa.

JKCNePUMEHTAIbHbIE METOAbI H3yYCHUS BelleCTB U UX NPeBpaleHuil

Hemonctpanus Ttabnun «llepuoanydeckass cucTeMa XUMUYECKHUX DIIEMEHTOB
J.1. MenneneeBa», M3ydeHHE MOJICNICH KPUCTAUIMYCCKUX PEIMIETOK, HAOII0ICHUE
U ONUCAHUE JEMOHCTPAIMOHHBIX M J1a0OpaTOPHBIX OMBITOB (pa3liokKEHHE IMEPOKCHIA
BOAOpOAA B MPUCYTCTBUM KaTaau3aTopa, ONPEAEIICHUE CPEeAbl PAacTBOPOB BELIECTB
C TMOMOIIBIO YHUBEPCATBHOTO WHIUKATOPA, PEaKlMd HOHHOTO OOMEHa), MPOBEACHHUE
IPaKTUYECKON paboThl «BiusHHE pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM
peaKuum».

PacuéTHblie 3agaun
Pacuétpl o ypaBHEHUSIM XMMHYECKUX PEAKIUM, B TOM YHCJIE TEPMOXUMHYECKUE
pacy€Thl, paCU€ThI C UCIIOJIB30BAHUEM ITOHSITHS «MACCOBAs J10JI BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Tlonoxenune HemeramnoB B llepruoanyeckond CUCTEME XUMHUYECKHX
anemenToB /.. MenneneeBa u ocoOeHHOCTH CTpoeHHsS aToMOB. du3nveckre cBOMCTBa
HEMETAJIOB. AJUTOTPONHUsS HEMETayuIoB (Ha TpUMepe Kuciopopaa, cepbl, (ocdopa u
yIIIepoa).

XWUMHUYECKHE CBOMCTBAa BAXHEUIIMX HEMETA/UIOB (Tajlor€HOB, CEphl, a30Ta,
dochopa, yriaepona u KpeMHHUS) U UX COCTUHEHUU (OKCHIOB, KHCIOPOICOEPIKAIINX
KHCJIOT, BOJOPOJHBIX COSTUHEHUH).

[IprMeHeHne BaXKHENIINX HEMETAJUIOB U UX COCIMHEHUM.
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Meraubl. Ilonoxxenue MertayuioB B llepuoguyeckonl cucrteMe XHUMHUYECKUX
sanemeHToB J.W. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0UYEK aTOMOB
MeramioB. OO6mme  ¢usuueckue  cBoiictBa  MerawioB. CIulaBel  METaJUIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKHUE CBOWCTBA BAXKHEUIIIMX METAJUIOB (HATPUH, Kadui, KaablUi, MarHui,
ATIOMHUHUM, IIUHK, XPOM, JK€JIe30, ME/Ib) U UX COCUHEHUM.

OO6mue crocoObl mMonyueHHus MeTanoB. Memannypeus. Kopposus memannos.
Cnocobul 3auumel om koppo3zuu. [IpuMeHeHue MeTaioB B ObITY U TEXHUKE.

3KCHepHMeHTaJIbeIe METOAbI U3YYCHHUS BCIIECCTB H UX npeBpameHnifl

I/I?)yquI/Ie KOJIJICKIITNH «MeTanasl u CIlJIaBBbI», 06p33HOB HCMCTAJIJIOB, PCIICHHUC
OKCIICPUMCHTAJIBHBIX  3a/1a4, Ha6J'IIOI[eHI/Ie n OINHCAHHUC ACMOHCTPAIIMOHHBLIX U
Ha60paTOpHBIX OIIBITOB (BSaHMOﬂeﬁCTBHC TUAPOKCHUIA AJIFOMUHUA C paCTBOPAMH KHCJIOT
151 H.ICJIO‘I@ﬁ, Ka49CCTBCHHBIC PCAKIIUU HA KAaTHOHBLI MeTaJ'IJ'IOB).

PacuéTHble 3aga4n

Pacuéter Maccel BemiecTBa WiIM 00bEMa Tra3oB IO HW3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, PACUETHI
Macchl (00BEMa, KOJUYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMU, €CIU OJHO M3 BEIIECTB
UMEET MPUMECH.

X¥MHUA M )KU3Hb

Ponpr xumuu B oOeCEUYeHHH SKOJOTHYECKOW, HIHEPreTHUYECKONM M IHUIIEBOM
0€301acCHOCTH, pa3BUTUU MeIUIIUHBIL. [IoHATHE 0 HAYyYHBIX METO/IaX IMO3HAHUS BEIIECTB
U XUMUYECKHUX PEAKIIN.

IIpencraBnenuss 06 OOMIMX HAYYHBIX MPUHIMIAX TPOMBIIIJICHHOTO IOJYYCHUS
Ba)KHEUIIINX BEIIIECTB.

UenoBek B MUpPE BEIIECTB M MATEPUAJIOB: BaKHEHIIINE CTPOUTEIbHBIE MaTEpPHUAIIbI,
KOHCTPYKIIMOHHBIE ~ MaTepuajbl, KpackKd, CTEKJIO, KepaMHKa, MaTepHuajbl
JUTSL DJICKTPOHUKH, HAHOMATEePHAJIbl, OpraHUYeCKUEe U MUHEPAJIbHBIC YI00pEHHS.

XuMHSI H  3JI0POBbE YEIOBEKA: IIPABWJIA MCIIOJb30BAHUA JICKAPCTBEHHBIX
IpernapaToB, IpaBWwiia O€30MaCHOTO HKCIOJIB30BAHMUS IIpenapaToB OBITOBOM XUMHUH
B IOBCEJHEBHOM KU3HU.

MexknpeaMeTHbIe CBSA3H

Peanuzanus MexXnpeaMETHbIX CBSI3ed MpH WM3YyYEeHHUH OOIIed M HEOpraHU4ecKOu
xumud B 11 kacce ocylIecTBIsIETCS Y€pe3 MCIMOJIb30BAHUE KAaK OOILIMX €CTECTBEHHO-
HAyYHBIX IIOHSATUW, TaK W IIOHATUH, SIBISIOIIMXCA CUCTEMHBIMH ISl OTACIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIH (aKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHajau3, CHHTE3, KiIaccu(pUKalusa, T[ePUOJUYHOCTh, HAOIIOJEHUE, HKCIICPUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, ABJICHUE.

@du3uKa: MaTepus, YHEPTHs, Macca, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, HOH, U30TOI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TEIO, OOBEM,
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arperaTHO€ COCTOSIHUE BEIIECTBa, (PU3NYECKHUE BEIMYMHBI MU €AMHUIBI UX U3MEPEHUS,
CKOPOCTb.

buonorus: kieTka, opranusM, dKocucreMa, onochepa, Makpo- 1 MUKPOIJIEMEHTHI,
BUTaMUHbI, OOMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJbI, TMOJE3HBIE HCKOMAaeMble, TOIUIMBO,
pPECYPCBL.

TexHonorusi: XuMHUuYecKass MPOMBINUIEHHOCTb, METAJUIYpPIrusi, MPOU3BOACTBO
CTPOUTENbHBIX  MAaTEpUajOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOJCTBO, MHUIIEBAS
IPOMBIILIEHHOCTD, dapmaneBTHYeCKas POMBIIIEHHOCTD, MIPOU3BOJICTBO
KOCMETHYECKUX  MPEernapaTtoB, MPOU3BOJACTBO  KOHCTPYKIMOHHBIX  MaTEpHaNOB,
AJIEKTPOHHAs MPOMBIIIIEHHOCTb, HAHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHNHU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yIbTaTaM OCBOEHHUS 00yUYaIOIIUMUCS
mporpaMMm cpefHero oOmiero o00pa3oBaHus (JIMUHOCTHBIM, METAMpPEAMETHBIM U
npeaMeTHbIM). HaydHo-mMeTonuueckol OCHOBOM st pa3pabOTKU IUIAHUPYEMBIX
PE3yJIbTATOB OCBOCHHMSI IIPOTrpaMM CPeHEro oOUIero o0pa3oBaHusl SIBISETCS CUCTEMHO-
NEATEbHOCTHBIN MOAXO.

B coOTBETCTBMM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeaMeTa « XUMHs» Ha YPOBHE CPEIHEro oOIIero
00pa30BaHus BbIJECICHBI CIEYIOLIME COCTABIISIIONIME:

OCO3HAaHHWE OOYYAIOIIUMUCSI POCCUMCKONW TPaKIAHCKOW HUIAEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIPEAEIICHUIO;

HaJIMYME MOTUBAIIUU K 00YUYECHHIO;

[[EJICHANPABIICHHOE PAa3BUTUE BHYTPEHHUX YOEXIEHUW JUYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUYECKUX TPaJIULIUiA 0a30BOM HAYKH XUMMHH;

TOTOBHOCTh M  CIIOCOOHOCTh OOYYaromiuxcs pYKOBOJICTBOBATbCS B CBOEH
NEATENbHOCTU [IEHHOCTHO-CMBICIIOBBIMUY YCTAHOBKAMU, IPUCYIIIUMHU LIEIOCTHOU CUCTEME
XUMHYECKOTO 00pa3oBaHus;

HaJIMYMe MPAaBOCO3HAHUS HKOJIOTHYECKON KyJIbTYPhl U CIIOCOOHOCTH CTaBUTH LIETU
U CTPOUTH )KU3HEHHBIE IIJIaHBI.

JIM4yHOCTHBIE PE3YIbTATHI OCBOCHUS MpeAMETa «XUMUS» TOCTUTAKOTCS B €IUHCTBE
y4eOHOM M BOCHHUTATENIHHOW NESITEIbHOCTH B COOTBETCTBHM C TYMaHUCTUYECKHUMH,
COLMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U UJI€AIIAMU POCCUHUCKOTO
IPaXKIAHCKOTO OOIIECTBA, MPUHATHIMHU B OOIIECTBE HOPMAMU U MPABUJIAMU TTOBEICHUSA,
CHOCOOCTBYIOIIMMH TPOIIECCaM CaMOIIO3HAHHUS, CaMOpPa3BUTHSI U HPABCTBEHHOTO
CTaHOBJICHMSI IMYHOCTH 00YYarOIINXCSI.

JImyHOCTHBIE  pPE3yJbTaTBl  OCBOCHUS  OpeaMera  «XHUMHUS»  OTPaKaroT
c(OpMUPOBAHHOCTh  OMNBITA TO3HABATEILHOM M  IPAKTHYECKON  JEeSATENbHOCTU
00y4aroUIXcs Mo peaau3aluu NPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:kaIaHCKOro BOCIIUTAHMS:

OCO3HaHUsl OOYYAIOIMUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB M OO0SI3aHHOCTEH,
YBa)KCHUS K 3aKOHY U IPABOTIOPSIKY;

MPEJICTABJICHUS O COIMAJIBHBIX HOPMax W MPaBUIaX MEKIUIHOCTHBIX OTHOIICHUN
B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOHW JEATEIBHOCTH IMPH CO3JAaHUH YYICOHBIX
MPOEKTOB, PEIICHUN Y4YEOHBIX W TO3HABATEIBHBIX 3a/1ad, BBHIOJHCHUU XUMHUYCCKUX
IKCIICPUMEHTOB,;
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CrOCOOHOCTH MTOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUSI, JJOTUKY U apTyMEHThI
JIPYTUX OpU aHAJIM3E PA3IUYHbBIX BUJOB YUCOHOM NESITEIHHOCTH;

2) MATPHOTHYECKOr0 BOCIIUTAHMS

LEHHOCTHOTO  OTHOIIEHHS K MCTOPUYECKOMY W  HAYYHOMY  HACJIEIUIO
OTE€YECTBCHHON XMMUH;

yBaXEHUSI K TMpoleccy TBOpYECTBA B 00JIACTH TEOPUHM M TMPAKTUYECKOTO
NPUMEHEHNUSI XUMHH, OCO3HAHUS TOTO, YTO JOCTHKEHHS HAYKH €CTh pPe3yJbTaT
JUTUTENIBHBIX HAOIIOJEHUN, KPOMOTIMBBIX SKCIIEPUMEHTAIbHBIX MTOUCKOB, TOCTOSIHHOTO
TPyZa YYEHBIX U NTPAKTUKOB;

MHTEPECA W ITO3HABATEIILHBIX MOTHBOB B TOJYYEHUHM W IOCIECAYIOIIEM aHAIU3e
uH(OpPMaIIMK O MEPEIOBLIX TOCTUKEHUSIX COBPEMEHHON OTE€YECTBEHHOM XUMMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUSI;

CIIOCOOHOCTU OIICGHUBATh CHUTYyalldd, CBSI3aHHBIC C XUMHUYCCKUMH SIBIICHUSIMHU,
Y IPUHUMATh OCO3HAHHbBIEC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI
U LIEHHOCTH;

TOTOBHOCTHU OLICHUBATh CBOE MOBEJCHUE U MOCTYNKHU CBOUX TOBAPHUIIEH C MO3UIUM
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE IOCIEICTBUN 3TUX ITIOCTYIKOB;

4) dopMHpPOBaAHUA KYJIbTYPbI 310POBbA:

MOHUMAaHHUSI IIEHHOCTEH 370pOBOr0 M 0e30MmacHOro o0pa3a KM3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DH3UYECKOMY U TICUXHYECKOMY
3J10POBBIO;

COOJIIO/ICHUST TPaBWJI  OE30MACHOr0 OOpaIlleHWs ¢ BeleCTBaMH B  OBITY,
MTOBCETHEBHOM KU3HU U B TPYIOBOM JI€ATEIBLHOCTH;

MOHUMAHHUSI IIEHHOCTH MPABWJI WHIUBUIYAJIBHOTO M KOJUICKTMBHOIO 0€301acHOTO
MOBEJICHUS B CUTYAITUAX, YTPOXKAIOMINX 3/I0POBBIO M KU3HU JIIOJICH;

OCO3HAHHUS TIOCIEJICTBHM M HENPHUATHS BPEIHBIX MPUBBIUCK (yIMOTpeOIcHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYPEHUS );

5) TpyA0BOro BOCIIUTAHMS:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEIBCKON IEATETbHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U APYTUX BUJAX JIEATEILHOCTH;

YCTAHOBKM Ha aKTMBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3a/]ad COIUATbHOUN
HaIpaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

WHTEpECa K MPAKTUYECKOMY M3YYCHHIO TMpodeccuii  pa3muyHOro  poja,
B TOM YHCJIE€ HA OCHOBE IPUMEHEHHUS IPEAMETHBIX 3HAHUN 110 XUMUU;

YBaXKEHHUSI K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYJI0BOU JNEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHIUBUIYAIBHOU TPAEKTOPHUH 00Opa30BaHUS,
Oynyime mpodeccud W peanu3aldd COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTENM K XWMHH, HHTEPECOB U MOTpeOHOCTEH
o0111eCTBA;
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6) IKOJIOrHYeCKOro BOCIUTAHMUS

HKOJIOTHYECKH 11€JIeCO00pPa3HOr0 OTHOUIEHUS K NPHUPOJAE, KAK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU HA 3€MIIE;

MOHUMaHUSl TJ00aJbHOTO XapakTepa JSKOJOTMYECKHX MpoOJieM, BIUSHUSA
SKOHOMUYECKHUX ITPOLECCOB HA COCTOSIHUE IPUPOJHON U COLIMATIBHOU CPEbL;

OCO3HAHMSI HEOOXOJUMOCTH MCIIOJIB30BAHUS JOCTHKEHUN XUMUM ISl peLIeHUs
BOIIPOCOB PALMOHAJIBHOIO IIPUPOAOII0JIB30BAHNUS;

AKTUBHOI'O HEIPUATUA NEUCTBUM, IPUHOCAIUX BPEI OKPYXNKAIOUIEH IPUPOLHOMU
cpele, yMEHHUs TPOTHO3UPOBATh HEOJIArONMPUATHBIE 3KOJOTHUYECKHE MOCIEICTBUA
OpEeANPUHUMAEMBIX AEHCTBUN U MPEIOTBPAILLATh UX;

HaJU4MUs Pa3BUTOIO HKOJOTHYECKOTO MBIIUICHHS, SKOJOTHYECKON KYJBTYpHI,
OMbITa JIESITENBHOCTH JKOJIOTMYECKON HAIpPaBIECHHOCTH, YMEHHUS PYKOBOACTBOBATHCS
UMHU B NO3HABaTEIbHOM, KOMMYHUKATUBHOW M COLIMAJILHON MpPAaKTUKE, CHOCOOHOCTU U
YMEHHS aKTUBHO MPOTUBOCTOSTH UACOIOTUH XeMOpoOuu;

7) HEHHOCTH HAYYHOT' O MO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH,

NOHUMAaHUS CHeUPUKA XUMUU KaK HayKH, OCO3HaHUs €€ poiiu B (OpPMHUPOBAHUU
pPallMOHAJIBHOIO HAYYHOrO MBIIUICHUS, CO3JaHUU LEJIOCTHOTO MPEICTABICHUS
00 OKpy’KaroIieM MUpe KaK O €IWHCTBE MPHUPOABI U YEJIOBEKA, B MO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEN U perieHruH MpoodiieM COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOO0M 3HAUMMOCTH XUMHUH ISl COBPEMEHHOM ITUBUITU3AINH: B €€
I'YMaHUCTUYECKOM HAIPaBJIGHHOCTH MW Ba)XXHOM POJM B CO3JaHUM HOBOM 0Oasbl
MaTEpUAIbHON KYJIbTYPhI, PEIICHHH TJI00aJbHBIX MPOOJEM YCTOWYMBOTO Pa3BUTHS
YeJI0BEUYECTBA — CHIPhEBOM, YHEPTETUUECKOM, TUIIIEBON M SKOJIOTMYECKON OE301TaCHOCTH,
B Pa3BUTUM MEIUIIMHBI, OOECIICYEHUU YCIOBUN YCHEIIHOTO TPYyla U SKOJOTHYECKU
KOM(OPTHOM KU3HU KaKIOTO YieHa 00IIecTBa;

€CTECTBEHHO-HAYYHON I'PAMOTHOCTH: MOHHMMAHUSI CYIIHOCTH METOJOB MO3HAHUS,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HAyKaxX, CIOCOOHOCTH HCIOIBH30BATh MOJydaeMble
3HAHMS IJIs aHajdu3a U OOBSICHEHMS SIBICHUN OKPYXAIOUIETO MUpa M TPOUCXOSAIIAX
B HEM M3MEHEHUH, YMEHHS JellaTh 00OCHOBaHHBIC 3aKIIOUEHHUS HAa OCHOBE HAyYHBIX
(aKTOB M UMEIOIUXCS JAHHBIX C MENBI0 TIOTYyYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCIOJB30BaTh XMMUYECKHE 3HAHUS NJI1 PEUICHUs
po0JIeM B peasTbHBIX KU3HCHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKON IEATETbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO,
K aKTUBHOMY TOJIYYEHUIO HOBBIX 3HAHUW MO XMMHHU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TpyJa B pas3nuHbX cdepax MnpodhecCHOoHATbHOM
e TETbHOCTH.
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METAINPEIMETHBIE PE3YJIBTATHBI

MeranpenMeTHbIE pe3yJIbTaThl OCBOEHUS YUYEOHOT0 npeameTa « XUMHUsI» Ha YPOBHE
CpeaHero oo1ero 0opa3zoBaHus BKIIOYAIOT:

3HAYMMBIE TUISL bopmupoBaHuUs MHUPOBO33PEHUS oOyyJarommxcs
MEXIUCIUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIIeHAYYHbIE TOHSTHS, OTpa)kalollue
LEJI0CTHOCTh HAYYHON KapTUHBI MUpa U ceu(UKY METOJI0B TO3HAHUS, UCIIOJIb3yEMbIX
B €CTECTBEHHBIX HayKax (Marepus, BEUIECTBO, dHEPIHs, SIBJICHHUE, MPOLECC, CUCTEMA,
Hay4HbIN (DaKT, NPUHIMUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIEOBaHUE,
Ha0JII0/IeHNEe, U3MEPEHHE, SKCIIEPUMEHT U APYTHE);

yHUBEpCaJIbHbIe y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATUBHBIE,
peryisTuBHbIE), obecnieunBaroue (HopMuUpoBaHue (PYHKIUMOHATBHOW IPAMOTHOCTH U
COLIMAJIBHOM KOMIETEHIIMU 00Yy4aroIInXCs;

CIIOCOOHOCTh O0YYaIOUIUXCSl HCIOJIB30BaTh OCBOCHHBIE MEXIUCIMILIUHAPHBIC,
MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAIbHbIE yueOHbIC IEWCTBHS B TIO3HABATEIBLHOM U
COLMAIBbHOU MTPAKTHKE.

MeranpenMeTHbIE pe3yabTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCATbHBIMU YYEOHBIMU
NO3HABaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUIMH.

Ilo3HaBaTe/IbHbIC YHUBEpPCAJIbHbIE Y4eOHbIC AeHCTBUA
ba3oBble jlornyeckue 1eMcTBUA:

CaMOCTOSATEIHHO (POPMYIUPOBATH U AKTYaJTU3UPOBAThH MPOOIIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPEIENISTh IeNIN JeATEIBHOCTH, 3a/1aBasi apaMeTPhbl U KPUTEPUU UX TOCTHKECHHS,
COOTHOCHTbH PE3YJIbTaThl IEATEILHOCTH C MOCTAaBICHHBIMHU LIEIISIMH;

UCIIOJIb30BaTh MIPU OCBOCHUY 3HAHUI MPUEMBI TIOTUYECKOTO MBIITUICHHS — BBIIEISATD
XapaKTepHble TPHU3HAKU TOHATHA M YCTAHABIMBATH WX B3aUMOCBSA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME TTOHATHUS ISl OOBSICHEHUS OTIETBHBIX (DAKTOB U SIBJICHHI;,

BBIOMPAaTh OCHOBAHHS M KPUTEPHUH ISl KIACCHU(PUKAIMKA BEIIECTB U XUMHUUYECKHUX
peaKumii;

yCTaHABIMBATh  MPUYUHHO-CIEJCTBEHHBIE  CBSI3M  MEXKAY  H3y4aeMbIMU
SBIICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKIICHUS (MHIYKTUBHBIC, ETyKTHUBHBIC, TI0 AaHAJIOTHH),
BBISIBIISITh  3aKOHOMEPHOCTH W TPOTHUBOPEYHMSI B PACCMATPUBAEMBIX SIBICHUSX,
(dbopMyIHpPOBATH BHIBOBI U 3aAKITIOYCHHUS;

MPUMEHSITh B TPOIECCE IO3HAHMS, HWCIOJB3yeMble B XHMHH CHMBOJIHUYECKUE
(3HAKOBBIE) MOJIETTH, TIPEOOPA30BBHIBATH MOJICTHLHBIC MIPEACTABICHUS — XUMUYECKHUIA 3HAK
(cumMBOJ) dIeMeHTa, XuUMUYeckas ¢Gopmylia, ypaBHEHHUE XHMHUYECKOW peakiuu —
MIPY PEIICHUH YIeOHBIX MO3HABATEIHHBIX M TPAKTUYCCKUX 3a/1a4, IPUMCHSITh Ha3BaHHBIC
MOJICITbHBIE TIPEJCTABICHUS ISl BBISIBJICHUS XapaKTePHBIX TMPHU3HAKOB H3Y4aeMBIX
BEIIECTB U XUMHUYCCKUX PEAKIIHH.
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ba3oBble uccienoBare/ibCKue 1eiiCTBUA:
BJIaJIETh OCHOBAaMH METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIUI;
dbopmynupoBaTh 1EAX U 3aJa4d MCCIICIOBAHUS, UCIOJIb30BATh MOCTABICHHBIC U
CaMOCTOSITEILHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MTO3HAHUS U
OCHOBBI 111 (POPMHUPOBaHMSI THIOTE3bI MO MPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUMU;

BJIaJIETh HABBIKAMH CAMOCTOSTEIBLHOIO INIAHUPOBAHUS U MIPOBEACHUS YUEHUUECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBaTh YMEHHsS HaOII0JaTh 3a XOJO0M IIpollecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yiabrar, (GopMynupoBaTh OO0OOIICHUS U
BBIBOJIBl OTHOCHUTEJIBHO JOCTOBEPHOCTH pPE3YyJbTaTOB WCCIEAOBAHUS, COCTABISATH
000CHOBaHHBIN OTUYET O MpOJeIaHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKON UCCIIEIOBATEIbCKOM U TPOCKTHOM JeATeIbHOCTH,
MPOSIBIISATH CIIOCOOHOCTH U TOTOBHOCTh K CAMOCTOSATEIIbHOMY MTOUCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a/1a4, MPUMEHEHUIO PA3JIMYHBIX METOJIOB O3HAHUSI.

Pab6ora ¢ unpopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHUKAX MH(OpManuu (HaydHO-TIOMyJIsipHas
JUTEpaTypa XUMHUYECKOTO COJICpKaHMs, CIpaBOYHBIC MMocoOus, pecypchl MHTepHETA),
aHAM3UPOBATh HH(POPMAIIUIO PA3IMYHBIX BUJIOB M (POPM IPEACTABIICHUS, KPUTHICCKU
OILICHUBATH €€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

(GopMyTUPOBATE 3aMPOCH] U MIPUMEHSTh Pa3IUIHBIE METOIBI IIPU MTOMCKE U 0TOOpE
UHPOPMAIH, HEOOXOTUMOM ISl BBIITOJHEHHUST yUEOHBIX 3a/1a4 ONpeIeIE HHOTO TUTIA;

npuoOpeTaTh  OMBIT  WCIOJNB30BaHWS  HMH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH W PA3JINIHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO BBIOMpATh ONTHUMAJIbHYIO (opMy mpencTaBieHUs HHGOPMAIUH
(cxembl, TpadUKH, AHATPAMMBI, TAOIHIIBI, PUCYHKH U APYTHUE);

UCTIOJIh30BaTh HAYYHBIM SA3BIK B KAa4eCTBE CPEJCTBA NMpPH paboTe ¢ XUMHYECKON
MHpOpPMAIUEH: TIPUMEHSATh MEKITpeIMETHBIC ((pH3MUeckne u MaTeMaTHIeCKIe) 3HAKU U
CUMBOJIBI, (hOPMYITBI, a00pEBHATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPEACTBA
HaTJISTHOCTH.

KomMMmyHMKaTHBHBIE YHMBepPCaJibHble y4eOHbIe ACHCTBHS:

3aJaBaTb BOIIPOChI II0 CYHICCTBY 06CY)KI[3€MOI>1 TEMBI B XOA€C Auajiora
W/WIM  JUCKYCCHHM, BBICKA3bIBaTh WACH, (HOPMYJIHPOBATH CBOW  MPEAJIOKCHUS
OTHOCHUTCIIBHO BBITIOJIHCHU A HpC,Z[J'IO)KGHHOfI 3a1a4iu,

BBICTYIIATh C HpCBGHTaHHCﬁ PE3yJIbTAaTOB IMO3HaBaTECIbHOMN ACATCIIBHOCTH,
IMOJTYYCHHBIX CaAMOCTOATCIBHO HIIM COBMCCTHO CO CBCPCTHHKAMM IIPH BBIIIOJIHCHHH
XUMHUYECKOTO JSKCIEPUMEHTA, MPAKTHUYECKOM paldoThl MO MCCICAOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peain3aluyd y4yeOHOro MpoeKTa U (POpMyNHpPOBATH BBIBOJBI
M0 pe3yjbTaTaM MPOBEAEHHBIX MCCICAOBAHUM MYyTEM COIIACOBAHMS MO3UIMA B XOJI€
00CyXJIeHUSI 1 OOMEHAa MHEHUSIMH.
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PeryasiTuBHble YHUBepPCAJIbHbIE yUeOHbIE HeiCTBUS

CaMOCTOATEIbHO INIAHUPOBATh U OCYLIECTBIATH CBOX  IIO3HABATECIBHYIO
NEeATENbHOCTh, ompeneisas €€ LelId U 3aJadd, KOHTPOIUpPOBaTb U IO Mepe
HEO0OXOIMMOCTU KOPPEKTUPOBATH MIPEAJIaraeMblil aJITOPUTM JIEUCTBUI MTPU BHINOTHEHUN
y4eOHBIX U HCCIEN0BATENIbCKUX 3a7a4, BbIOMpaTh Hanbonee 3p(HEeKTUBHBIN c10co0 MX
peleHns ¢ y4ETOM MOJIyYEHUSI HOBBIX 3HAHUI O BEIIECTBAX U XUMHUYECKUX PEAKLINSIX;

OCYLIECTBJIATh CAMOKOHTPOJb CBOEH ACATEIBHOCTH HAa OCHOBE CaMOAaHallU3a U
CaMOOLICHKHU.

HPEAMETHBIE PE3YJIbTATHI
10 KVIACC

IIpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHuyeckas XUMHS» OTPa)aroT:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUN O XUMHUUYECKON COCTaBIISAIONICH €CTeCTBEHHO-
HAyYHOU KapTHUHBI MUPA, POJIM XUMUHU B TTIO3HAHUHU SIBJICHUN MPUPOJIbI, B HDOPMUPOBAHUH
MBIIUICHUS. U KYJIbTYpPbl JTUYHOCTH, €€ (YHKIIMOHAIHLHON IPaMOTHOCTH, HEOOXOIUMOMN
JUISL pelleHHus] TPaKTUYECKUX 3a/ad U DKOJOTUYECKH OOOCHOBAaHHOTO OTHOILICHUS
K CBOEMY 3/I0pPOBBIO U IIPUPOJIHOM CpENE;

BJIAJICHUE CUCTEMON XUMUYECKUX 3HAHUH, KOTOpasi BKIIIOYAET: OCHOBOIOJIATraloIIne
NOHATHS (XMMHUYECKHIM DJIEMEHT, aToM, JJIEKTpOHHAs 000Jiouka aToMa, MOJIEKyla,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBLHOCTh, XMUMHYECKasi CBS3b, CTPYKTYpHas Qopmyia
(pa3BEépHyTas u cokpaniéHHas), MoJb, MOJISIpHAs Macca, MOJIIPHBIN 00BEM, YTIIEpOIHBIN
CKeJeT, PyHKIIMOHANbHAS TPYIITa, PauKall, U30MEPHs, U30MEPbI, TOMOJIOTHYECKHM Ps/I,
TOMOJIOTH, YIJIEBOJAOPOABL, KHUCIOPOA U a30TCOAEpKAIINE COECAUHEHUS, MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEUHEHHUS); TEOPUN U 3aKOHBI
(Teopus cTpoeHust oprannyeckux Bemects A.M. bytnepoBa, 3akOH COXpaHEHHS] MacChl
BEILECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUMN 3bIK XUMUN; MUPOBO33PEHUYECKHUE 3HAHUS,
JieXxane B OCHOBE MOHMMAHUS NPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUU,
(dakToNornYecKue CBEACHUS O CBOWCTBAaX, COCTaBe, IMOMYYeHHHM U Oe30macHOM
WCIIOJIb30BAaHUM BAXKHEWMINIMX OPraHWYECKUX BEIIECTB B OBITY W MPAKTHYECKOU
JNEATENbHOCTH YEJIOBEKA,

c(OpPMHPOBAHHOCTh YMEHUW BBISIBISTh XapakTEpHbIC TMPU3HAKA TOHITHH,
YCTaHAaBIMBAaTh WX B3aWMMOCBS3b, HCHOJIB30BaTh  COOTBETCTBYIOIIHME  IIOHSTHUSA
IIpY ONHCAHUH COCTaBa, CTPOCHUS U MPEBPALLIEHUN OPTAaHUYECKUX COCAMHEHUN;

chOpPMHPOBAHHOCTh ~ YMEHHMH  HWCIOJIB30BaTh  XUMHYECKYI)  CHMBOJIUKY
JUTS1 COCTABIICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN ) PopMyT
OPraHMYeCKUX BEIIECTB M YPABHEHHM XUMHUYECKHX PEAKIIMM, U3rOTaBIMBATH MOAEIHU
MOJIEKYJI ~OPraHHYECKHX BEHIECTB JUIS WJUIIOCTPALMA KX  XHMHYECKOTO H
IIPOCTPAHCTBEHHOI'O CTPOEHNS;

c(hOpMUPOBAHHOCTh yYMEHUW yCTaHABIMUBATh MPHUHAMJICKHOCTh H3YYEHHBIX
OpPraHUYECKUX BEIIECTB MO MX COCTAaBY U CTPOCHHIO K OMPENCIEHHOMY KJIAcCy/Tpymime
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COCIMHEHUW  (YIrIeBOAOPONBI,  KUCIOPOA M  a30TCOJEpXKAlllUe  COEAUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMsI), JaBaTh UM Ha3BaHUS IO CUCTEMAaTUYECKON
HomeHnknatype (IUPAC), a Takkxe NpUBOAWTH TPUBHUAIbHBIE Ha3BaHUS OTIEIBHBIX
OpPraHMYeCKUX BEUIECTB (3TUJIEH, TPOIUIIEH, alleTUIIEH, STHUIICHTJIMKOIb, TITULIEPHH, (PEHOM,
dopManpaerun, ameTanbIerusl, MypaBbuHas KHUCIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAs
KHCJIOTa, CTEAPUHOBAsI KMCIIOTA, TIII0K03a, PPYyKTO3a, Kpaxmal, HEeJUTI003a, TIULHH);

c(OpMHPOBAHHOCTh YMEHUS ONPEEIATh BUABI XUMUUYECKON CBSA3H B OPraHUYECKUX
COEIMHEHUSX (OJIMHAPHBIEC U KPATHBIE);

cOPMHUPOBAHHOCTh ~YMEHHS NPUMEHITh TOJOXKEHHS TEOPUU  CTPOCHUS
opranudeckux BemiectB A.M. BbytnepoBa s OObSCHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPAHEHHUSI MACChl BEILECTB;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3MYecKue U
XMMHYECKUE CBOMCTBA TUMUYHBIX MPEICTABUTEIEH Pa3IMUHbIX KJIACCOB OPTraHUYECKUX
BEIECTB (MeTaH, 3TaH, 3TWUJICH, MPOIMUJIEH, aleTuiieH, Oyraauen-1,3, meTunOyraaueH-
1,3, OeH3o0Ji, METaHOJ, 3TAaHOJ, OSTWUJICHTJIMKOJb, TJIHLEPUH, (HEHON, aleTalbIeru,
MypaBbUHAsI M YKCyCHasi KHUCJOTHI, TJIFOKO3a, Kpaxmal, LEJIII0JI03a, aMUHOYKCYCHas
KHCTIOTa), WJUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXJIYy HUMH YpPaBHEHUSIMU
COOTBETCTBYIOIIMX XMMHUYECKUX PEAKIIMA C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMyIT;

chOpMHPOBAHHOCTh YMEHHUS XapaKTEpPU30BaTh HCTOYHUKU YTIEBOIAOPOIHOTO
ChIpbsi (HEQTh, MPUPOAHBIA Ta3, yroyib), CIOCOOBl MX MEepepabOTKH U MPAKTUUECKOE
NpUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMHPOBAHHOCTh YMEHUN MPOBOJAUTH BEIYMCIICHUS IO XUMHUYECKUM YPaBHEHUSIM
(macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA WJIM NPOAYKTAa PEAKIUU 10
U3BECTHBIM  Macce, OOBEMY, KOJMYECTBY OJHOTO W3 HCXOJIHBIX  BEIIECTB
WU TIPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHUH BIIQJETh CHCTEMOMW 3HaHWK 00 OCHOBHBIX METO/IAX
HAy4YHOT'O MO3HAHMS, UCMOJIb3yEMbIX B XMMUH IPU U3YYEHUH BELIECTB U XUMUUYECKUX
aBiieHul (HaONO/IeHNe, W3MEpEHUe, IKCIEPUMEHT, MOJEIMPOBAHKE), HCIOIB30BAThH
CUCTEMHBIE XMMHUYECKUE 3HAHUS JJI NMPUHATHS PELICHUN B KOHKPETHBIX JKU3HEHHBIX
CUTYallUsX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHHUEM;

c(OPMHUPOBAHHOCTh YMEHUU COOJIOJATh MpaBHJa IOJIb30BAHUS XMMHYECKOU
nocy10i 1 1a00paToOpHBIM 000PYIOBaHUEM, a TAKXKE IPaBUiIa OOpallleHus C BELECTBAMU
B COOTBETCTBUU C MHCTPYKLHSMH IO BBIIIOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB;

cOPMUPOBAHHOCTh ~ YMEHMH  IUIAHUPOBATh M BBIIOJHATH  XUMHUYECKHUN
AKCIIEPUMEHT (MPEBpPALICHUS] OPraHUYECKUX BEIIECTB IPU HArpEeBaHHUH, IOJIyUECHHE
STWIEHA W HU3yYEHUE €r0 CBOWCTB, KAYECTBEHHBIE PEAKIMM OPraHWYECKHUX BEILECTB,
JeHaTypauusi OENKOB MPU HArpeBaHUM, IIBETHBIE PEAKIMH OEIKOB) B COOTBETCTBUU
C MpaBWJIaMHU TEXHUKHU 0€30MacHOCTH MPU OOpAIIEHUU C BEIIECTBAMH U J1Ta0OPATOPHBIM
000pyAOBaHUEM, NPEJICTABIATh PE3YJbTaThl XWMHUYECKOIO 3KCIEPUMEHTa B (opMme
3alMCH YPAaBHEHUN COOTBETCTBYIOILMX PEAKLM U (POPMYIMPOBATH BBIBOJBI HA OCHOBE
3TUX PE3YJIbTATOB;
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cOpPMHPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  AHAJTU3UPOBATH  XUMHUYECKYIO
UH(pOpMAIHIO, TOJYYaeMYI0 U3 pa3HbIX HICTOYHUKOB (Cpe/IcTBa MacCOBOM MH(pOpMALIHH,
WuTepHeT u apyrux);

c(OpMUPOBAHHOCTh YMEHHUM COOJIIOATh IPABUIIA SKOJIOTHUECKU LIE€IECO00pPa3HOro
MOBEACHUS B OBITY U TPYAOBOMU JAESITEIILHOCTU B LEISAX COXPAHEHUSI CBOETO 3/10POBbS U
OKpYXKarolled NPUPOJHON Cpelbl, OCO3HaBaThb ONACHOCTH BO3JACHCTBUS Ha >KUBBIC
OpraHU3MbI ONPEIEIEHHBIX OPraHUYECKUX BEIECTB, MOHUMAas cMbIca nokazarens [TK,
MOSICHATh Ha NpPUMEpax CHOCOObl YMEHBIIEHHS W MPEJOTBPALEHUS HMX BPEIHOTO
BO3JICMCTBUS HA OPTaHU3M 4YEJIOBEKA;

st o0ydYaroIIMXCs C OrpaHUYEHHBIMH BO3MOMKHOCTSIMU 3/I0POBBSI:  YMEHHUE
OPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAax II03HAaHUS BELIECTB U
XUMHUYECKUX SIBJICHUM;

U CHENbIX U CAa00BUAAIIMX OOYUYaAIOUIMXCSA: YMEHUE HCIOJIb30BaTh PEIbEPHO
TOUCUYHYIO cUcTeMy 00o03Hauenuit JI. bpaitns nms 3anucu XuMudeckux GopMyit.

11 KJIACC

[IpeamerHbie pe3ysbTaThl OCBOCHHS Kypca «OOMmas U HeopraHWYecKas XUMUS
OTpaXKaroT:

chOpPMHUPOBAHHOCTh  MPEACTABICHUI: O  XMMHUYECKOHM  COCTaBISIOIIEH

€CTECTBEHHO-HAYYHON KapTUHBI MHPA, POJM XMMHUHM B MO3HAHUM SIBICHUI MPUPOJBI,
B (GOpPMHUPOBAaHMUU MBIIUICHUSI U KYJbTYpPbl JIMYHOCTH, €€ (YHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOJUMOM JUIsl pElIeHHs NPAKTHUYEeCKUX 3a7Ja4 U SKOJOTHYECKU
000CHOBaHHOT'O OTHOIICHHSI K CBOEMY 370POBBIO U MPUPOIHOM Cpelie;

BJIAJICHUE CUCTEMON XUMUYECKHX 3HAHUI, KOTOpasi BKJIIOYAET: OCHOBOIIOJIAraroIinue
HOHATHS (XUMHYCCKHI 3JIEMEHT, aTOM, HW30TOM, S-, P-, O- 3JIeKTpOHHBIC OpOUTAIH
aTOMOB, WOH, MOJIEKyIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTb,
ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCJIEHHUS, XHUMHUYECKass CBS3b (KOBaJEHTHAs,
MOHHAs, METAJTMYECKAs], BOJOPOIHAS ), KPUCTAININYECKAsT PEIIETKA, TUITbI XUMHUYECKHUX
pEeaKLnii, pacTBOP, JICKTPOJIUTHI, HEAIEKTPOIUTHI, ICKTPOIUTAYECKAST TUCCOLUALIUS,
OKHCJIUTENb, BOCCTAHOBUTEIIb, CKOPOCTh XUMHUYECKOW PEAaKUUH, XUMHYECKOE
PaBHOBECHUE); TEOPUM M 3aKOHBI (TEOopUsl DIEKTPOJUTUYECKOM JUCCOIMALUU,
nepuoanueckuii 3akoH .M. MenneneeBa, 3aKOH COXpaHEHUsI MAacChl BEIIECTB, 3aKOH
COXpaHEHHMsI U MPEBPALIECHUS PHEPTUM MPU XUMHUUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XMMHH, MHPOBO33PEHUYECKHE 3HAHHUS, JIEKAlIMEe B OCHOBE
MOHUMAaHUSI TPUYUHHOCTH M CHCTEMHOCTH XHMHYECKHX SIBICHUN, (DAKTOJIOTUYECKUE
CBEJICHHSI O CBOMCTBAX, COCTaBe, MOJIYYEHUH U O€30MaCHOM MCIOJIb30BaHUN BaKHEUIIINX
HEOPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUW BBIABISITH XapaKTEpPHbIE TMPU3HAKU TOHATHIH,
YCTaHABIMBAaTh WX B3aWMMOCBS3b, HCHOJIB30BaTh COOTBETCTBYIOIIHME  IOHSTHUA
IIpY ONUCAHWH HEOPTAaHMYECKUX BEIECTB U UX MPEBPALICHHUI;

22



c(hOpMUPOBAHHOCTh ~ YMEHHMM  HCIOJIB30BaTh  XUMHYECKYIO  CHUMBOJIMKY
JUIsL  COCTaBJIeHHUs (OpMyJl BEIIECTB M YPAaBHEHHM XMMHMYECKMX pEaKIHil,
cucreMarnueckyto HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPTraHUYECKUX BEIIECTB (yrapHbIN ra3, YIJIEKUCIBIN ra3, aMMUaK, TaméHas u3BeCTb,
HeraméHas U3BeCTh, MUThEBAs CO/la, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUU ONPENCNATh BAJICHTHOCTh WU CTENEHb OKHCICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKON CBS3U
(koBaJeHTHAsl, WOHHAs, MeETaJUIMYecKas, BOJOPOAHAs) B COCAUHEHUSX, THII
KPUCTAJUTMYECKON PEIIETKU KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJIIpHasi, MOHHAasI,
MeTaJUTMYecKas ), XapakTep Cpeibl B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX COCIMHEHUM;

c(hOpMUPOBAHHOCTh YMEHHH yCTaHABIUBATh IMPUHAJJICHKHOCTh HEOPTAaHUYECKUX
BEIIIECTB IO HMX COCTaBy K OIpeAeIEHHOMY KJIAacCy/TpyIIe COEIUHEHHUH (MPOCThIe
BEI[ECTBA — METAJUIBI M HEMETaJUIbl, OKCHUJbI, OCHOBaHMS, KUCIOTHI, amM(pOTEpHBIC
TUIPOKCUIBI, COJH);

c(hOpMUPOBAHHOCTh YMEHUW PACKPBIBATH CMBICT TEPUOJAUYECKOTO 3aKOHA
JI.V. MenneneeBa U JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOINLYIO, OOBSICHUTEIBHYIO
MIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHHMM XapaKTEpPU30BaTh JJICKTPOHHOE CTPOCHHUE AaTOMOB
XUMHUYECKHX dJieMeHTOB 1—4 mnepuonoB Ilepmoandeckoil CUCTEMBbl XHMHUYECKUX
anementoB J[.M. MenneneeBa, UCIOIb3Ys IOHATHSA «S-, P-, d-3JIEKTPOHHBIE OPOUTAINY,
(QHEPreTUYECKUE YPOBHU», OOBIACHATH 3aKOHOMEPHOCTH W3MCHEHHS CBOMCTB
XUMHYECKHUX BJIEMEHTOB U UX COCAMHEHUM MO mepuojam u rpynmam lleproanyeckou
cuctembl Xumndeckux sinemeHToB J[.1. Menaeneena;

c(hOpMHUPOBAHHOCTh YMCHHH XapaKTEepPU30BaTh (OMHMCHIBATH) OOIIHE XUMHYCCKUE
CBOMCTBAa  HEOPraHMYECKHUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOJTBEPKIATh
CYLIECTBOBAHUE TEHETUYECKOM CBA3U MEXIY HEOPraHUYECKMMH  BEIIECTBAMHU
C MOMOIIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUN;

chOpMHUPOBAaHHOCTh  YMEHHS  KIACCU(PHUIIUPOBATH  XHMHYECKHE  PEAKIUU
M0 pa3JWYHbIM TIpU3HAKaM (YUCIYy U COCTABY PEArupPYIOIIMX BEIIECTB, TEIIOBOMY
addekTy peaknuyd, H3MCHCHUIO CTEIeHEH OKHUCICHHUS D3JIEMEHTOB, OOPaTUMOCTH
peaKIiM, YU4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUN COCTABJIATH YPaBHEHUS PEAKIMHA Pa3IMYHBIX THIIOB,
MOJHBIE U COKpalIEHHBIE YPaBHEHHUS PEAKIIMHA HMOHHOTO OOMEHA, YUMTHIBAs YCJIOBHS,
MPHU KOTOPBIX 3TH PEAKIIUH UIYT 10 KOHIIA;

chOpPMHPOBAHHOCT, ~ YMEHWH  TPOBOJUTH  PEAKIUH,  TOATBEPKIAIOIINE
KaYECTBCHHBIA COCTAB Pa3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, PACMHO3HABATH OINBITHBIM
MyTEM HOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEIIIECTB;

c(hOopMUPOBAHHOCTH YMEHUM pacCKpbIBATh CYIIIHOCTh OKHUCJIUTEIBHO -
BOCCTAHOBUTEJIBHBIX PEAKIMN MOCPEACTBOM COCTABICHHUS DJIEKTPOHHOrO OallaHca 3THX

peakuu;
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c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOU
peakiMu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHUMHUYECKOrO0 pPaBHOBECUS
B 3aBUCHMOCTH OT BHENIHETO Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XMUMHUYECKHUE MPOIECCHI, JIekKaIIe
B OCHOBE TMPOMBIIUICHHOTO TMOJYYECHHUS CEPHOM KHUCJIOThI, aMMHakKa, a TakKxXe
c(hOpMUPOBAHHOCTb MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUNAX U DKOJIOTHYECKUX
npobJieMax XUMHUUYECKOTO ITPOU3BO/ICTBA;

c(hOopMUPOBAHHOCTh YMEHUI TPOBOUTH BHIYUCIICHUS C UCTIOJb30BAHUEM MTOHSTHUS
«MaccoBas JI0JIs BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHUN Ta30B MPU XUMHUYECKUX
peaKIusiX, MacChl BEIIECTBA WK 00BhEMA Ta30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce uiu 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMM BEIIECTB, TEIIOBOrO d(dexTa
pEeaKUi Ha OCHOBE 3aKOHOB COXPAHEHMSI MACChl BELIECTB, IPEBPAIIECHUS U COXPAHECHUS
SHEpruuy;

c(hOpMUPOBAHHOCTh YMEHHMM COONIOAATh TIpaBWJIa TOJB30BAHUS XUMHUYECKOM
NOCYJI0¥ 1 JIabOpaTOPHBIM 000PY/IOBAHKHEM, a TAKXKE MPaBHIIa OOpaIEHUs C BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIMUSIMU 11O BBITIOJTHEHUO JTAOOPATOPHBIX XUMHUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  IUJIAHUPOBaTh M BBINOJHATh ~ XUMHUYECKHM
IKCTIIEpUMEHT (pa3iokeHue TMEepPOKCHIa BOJAOpPOJa B TPUCYTCTBUM KaTajlu3aTopa,
ONPEAEICHUE CPEIbl PAaCTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCATBHOTO HHIUKATOPA,
BIIUSIHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOW pPEaKIuu, peaKIuu HOHHOTO
oOMeHa, KaueCTBEHHBIE PEaKIMK Ha Cynb(ar-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHUS, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMaMm «MeTaisi» 1 «HemeTraniasy)
B COOTBETCTBHUU C MPABWIAMHU TEXHUKH OE30MMaCHOCTH MPH OOpaIeHUH C BEIIECTBAMU U
7a00paTOpHBIM  OOOPYJIOBaHHWEM,  NIPEACTaBIATH  PE3yJbTaThl  XUMHUUYECKOTO
JKcTiepuMeHTa B (GOpME 3aluCH  YPaBHEHHMM COOTBETCTBYIOIIMX pEaKIuid W
(bopMyITHPOBATH BHIBOJIBI HA OCHOBE ITHUX PE3YIbTATOB;

chOpMUPOBAHHOCTh ~ YMEHUH  KPUTHYECKH  AHAIM3UPOBATh  XHMHYECKYIO
uHQOpMaLMIO, TIONy4YaeMYK U3  Ppa3HbIX HCTOYHHUKOB (CpEeACTBa  MacCOBOM
KOMMYHUKaluu, THTEepHET U Apyrux);

c(hOpMHPOBAHHOCTh YMEHHM COOTIONATH MPAaBHUIIA IKOJIOTHYECKH 11EJIECO00Pa3HOTO
MOBEJICHUS B OBITY U TPYAOBOU JEATEIIBHOCTH B LEISAX COXPAHEHUSI CBOETO 3/10POBbS U
OKPY’KAIOWIEH MPUPOJHOM Cpeabl, OCO3HABATh OMACHOCTh BO3JICHMCTBUS HAa >KUBBIE
OpraHu3Mbl ONPEICIEHHBIX BEIIECTB, MOHMMAas cMbIci nokazarens [IJIK, moscHATh
Ha MpUMEpax CHocOObl YMEHBIICHUS W TPEJOTBPAIICHUS WX BPEIHOTO BO3JACHCTBUS
Ha OPraHU3M YEJIOBEKA;

Ui O0y4YarIIMXCsl € OrPaHUYEHHBIMHU BO3MOKHOCTSMH 3/0POBbS: YMEHHE
MPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JIOCTYMHBIX METOAAX T[O3HAHUSA BEIIECTB U
XUMHYECKHUX SIBJICHUM;

JUISL CENBbIX U CIa0OBHUASIIIMX OOYYArOUIMXCSl: YMEHHUE HCIOJIb30BaTh peiabedHO
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins nis 3anucu XxuMuyeckux Gopmy.

24



TEMATHUYECKOE IIVTAHUPOBAHHUE

10 KJIACC
HaumenoBanue
No KomnuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pas3aenoB U TEM [IporpammHoe coaepxanue
/o 4acoB o0yyaromuxcs

yqe6H0r0 nmpeamMeTa

Pa3nen 1. TeopeTnyeckne 0CHOBbI OPraHMYeCKOl XUMUH

11

IIpenmer
OpraHUYEeCKON XUMUMU.
Teopus cTpoenus
OpraHUYECKHUX
COE€IUHECHUN

A.M. bytnepona

3

[IpeameT opraHM4ECKON XUMHUMU:

€€ BOBHUKHOBEHUE, Pa3BUTHE U
3HAYEHUE B MOJYYEHUHN HOBBIX BEIIECTB
1 MatepuayioB. Teopust cTpoeHus
OPraHNYeCKUX COCTUHEHUMN

A.M. bytnepoBa, €€ OCHOBHbIE
nosioxkeHust. CTpyKTypHbIE (POPMYJIBI
OpPraHUYECKUX BelecTB. ['oMomorus,
n3oMepusi. XUMHUYECKasl CBA3b

B OPTaHUYECKUX COCIMHEHUSX: KPATHbBIC
CBSI3H, G- U T-CBSA3U.

[IpencraBnenne o KaccupuKaIu
opraHn4eckux Bemects. Homenkiarypa
OPTaHUYECKUX COCTUHECHUHN
(cucTemaTuueckas) U TpUBHAJIbHbBIC
Ha3BaHUS BAKHEUIIUX MPEACTABUTEIICH
KJIACCOB OPraHNUYECKHX BEIIECTB.
JKCIepUMEHTAJIbHbIE METOAbI
U3y4YEeHHUS BeLECTB M MX MpeBpalleHUil:

PackpbiBaTh CMBICI U3y4aeMBbIX
MOHSATUHN (BBISBJISITH UX XapaKTepPHBIC
MIPU3HAKH ), YCTAHABINBATh UX
B3aUMOCBSI3b.

[IpuMeHsITh OJIOKEHUS TCOPUHU
CTPOEHHSI OPTaHUYECKHUX BEUIECTB

A. M. bytiepoBa 1151 00bICHEHUS
3aBUCHUMOCTH CBOWCTB BEIIECTB OT UX
COCTaBa U CTPOCHHUSL.

Hcnonp30BaTh XUMHYECKYIO CUMBOJIUKY
JUIS1 COCTaBIICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIEHHOM) (HOPMYIT OPraHUUECKUX
BELIECTB.

OnpenensiTe BUIbl XUMUUYECKOH CBSI3U
(onMHApHBIE, KPATHBIE) B OPraHUYECKUX
COEIMHEHUSIX.

PackpbIBaTh poab OPraHNYECKON XUMUHU
B IPUPOJIE, XapaKTepHU30BaTh €€
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e JleMOHCTpanuu:

— O3HAKOMJIEHHE ¢ 00pa3amu
OpPraHUYECKUX BEIIECTB  MaTepUaIaMu
Ha MX OCHOBE;

— OIIBITHI TIO MIPEBPAIICHUIO
OpraHUYECKHUX BEIIECTB IPU HATPEBAaHUHU
(ru1aByieHue, 0OyTJIMBAaHUE U TOPEHUE).

e JlaGopaTopHBIE OMBITHI:

[} MOZenMpoBaHNE MOJICKY
OpPraHMYECKUX BEIIECTB

3HAY€HHUE B )KU3HH YEIOBEKA,
WJUTIOCTPUPOBATH CBSI3b C APYTHMHU
HayKaMH.

HaOmronats 1 onuceIiBaTh
JEMOHCTPAIMOHHBIC OTIBITHI; IPOBOAUTH
U OIMCHIBATH JTAOOPATOPHBIC OIBITHI U
MIPAKTUYCCKUEC PAOOTHI

Hroro no pazgeny

Pa3nen 2. YriieBoaopoasl

2.1 | [IpenenbHbIC
YIIIEBOIOPOIBI —
AJIKAHBI

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUM psifl. MeTaH U 3TaH —
MPOCTEUIIINE TTPEICTABUTENM AJIKAHOB:
COCTaB, XUMUYECKOE CTPOECHHUE,
bu3uIeCKre ¥ XUMHUYECKHUE CBOMCTBA
(peakuuu 3aMeIleHusl U TOPEHHUs),
HaXO0XJECHUE B MPUPOJIE, TOTYUCHUE U
MIPUMEHCHUE

2.2 | HenpenesbHbIe
YTJICBOJIOPOJIBI:
aJIKEHBI, aJIKaJHEHBbI,
AJIKUHBI

AJIKEHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUN PsAll. DTHIICH —
IIPOCTEUIIINN ITPEICTABUTEID AJIKEHOB!
COCTaB, XMMUYECKOE CTPOCHHE,
du3nUecKre 1 XUMUIECKHIE CBONCTBA
(peakuuu rugpupoOBaHus,
rajioreHupPOBaHMS, TUAPATAIUY,

PackpbIBaTh CMBICIT N3y4aeMBbIX
MOHATUH (BBISIBISATH UX XapaKTEPHbIE
MIPU3HAKHN ), YCTAHABIIMBATh UX
B3aUMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIUE MOHSTHUS

IIPU ONMCAHUU COCTaBa, CTPOEHUS U
MPEBPAILLCHU OPTaHUYECKUX
COCIMHECHUM.

Hcnonp30BaTh XUMHUUYECKYIO CHMBOJIUKY
JUJISl COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpamEHHoM) (opMyIJ1 OpraHUuYECKUX
BELIECTB.

VY craHaBnuBaTh NPUHAIEHKHOCTh
BEILIECTB K OMPEACICHHOMY KJIacCy
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OKHCJICHHSI U MTOJIMMEPHU3aLINN )
HAaXOKJICHHUE B IPUPOJIE, OJIYUEHUE U
IIPUMEHEHUE.

Ankanuensl: OytaaueH-1,3 u
MeTUNOyTaaueH-1,3, XuMru4yeckoe
CTPOCHHME, PEAKLIMs TOJTUMEPU3ALIUHY,
npyUMeHeHHe (151 CUHTe3a
IPUPOJHOTO U CHHTETUYECKOTO
KaydyKa U pe3UHBI).

AJKHHBI: COCTaB U OCOOCHHOCTH
CTPOEHHMS, TOMOJIOTUUECKUH P,
AULETHIIEH — NPOCTEHIINI
IIPEACTABUTENb aJIKUHOB: COCTAB,
XUMHUYECKOE CTPOEHHE, PUZNUECKHUE U
XMUMHUYECKUE CBOMCTBA (peaKiuu
T'MJIPUPOBAHMSL, FaJIOTEHUPOBAHMS,
TUApaTaliy TOPEHUS ), HAX0XKICHHE

B IIPUPO/JIE, OJYYECHHUE U IPUMEHEHNE

2.3

Apomatuueckue
YTIIE€BOAOPOBI

ApeHbI: OEH30J1 ¥ TOJIYOJI, COCTaB,
XUMHYECKOE CTPOCHUE MOJIEKY,
dbu3nyuecKkre 1 XUMUYECKHE CBOMCTBA
(peakiuu raJoreHUPOBAHUS U
HUTPOBAHUSA ), IOTYyUYCHHE

U puMeHeHne. Brnusaue 6eH3ona

Ha OpraHu3M YelioBeka. [ eHeTnueckas
CBAA3b YIJIEBOJIOPOJOB

YTJIEBOJAOPOJIOB IO COCTaBY U
CTPOCHHUIO, HA3bIBATh UX

10 CHCTEMATUYECKOW HOMEHKJIATYPE;
MPUBOAUTH TPUBUAIIbHBIC Ha3BAHUS
OTJICNIbHBIX Mpe/ICTaBUTEIEH
YTJIEBOAOPOIOB.

OnpeaensiTh BUABI XUMUYECKON CBS3U
B MOJIEKYJax yriIeBOJOPOIOB;
XapakTepu30BaTh 3aBUCUMOCTh
PEaKIIMOHHOM CITIOCOOHOCTH
YTJIEBOJOPOJIOB OT KPATHOCTH
KOBAJICHTHOM CBSI3U.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
puUMeHeHHe, GU3NIECKUE U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI TTOJTYYEHUS TUITUIHBIX
MPEICTaBUTENCH pa3IMYHbIX KJIACCOB
YTJIEBOJOPOJIOB (METaHa, 3TaHa,
ITUJICHA, alleTHIICHa, OyTanueHa -1,3,
OeH3071a, TOJIyOJIa).

BBISIBIIATE TEHETUUECKYIO CBSI3b MEXKITY
YTJIEBOJOPOJIaMH U MOJTBEPKAATh €€
HaJIMYKU€ YpaBHEHUSIMHU
COOTBETCTBYIOIIMNX XUMHUUYECKUX
pPEaKIMI C UCTIOIb30BAaHUEM

CTPYKTYPHBIX (POPMYII.
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2.4

IIpuponnsie
HUCTOYHHKH
YTJIEBOJOPOIOB U UX
nepepadboTka

[Ipupoansiii ras. [lonmytHeie HedTAHBIE
ra3pl. HeTh 1 €€ npoucxoxaeHue.
Cnoco0bl nepepaboTKu HEPTH:
NeperoHKa, KPeKUHT (TepMHUYECKHA,
KataauTudeckuil). IIpoayKTol
nepepaboTKu He(pTH, UX TPUMEHEHHE
B IIPOMBIIIJICHHOCTH U B OBITY.
KameHnHslii yroyib u mpoayKThI €ro
nepepadboTKU.

JKcnepuMeHTATbHbIE METOIbI
U3y4eHHs BellecTB

U UX NPeBpalleHui:

e JleMOHCTpanuu:

— kxosutekuu «HepTe» 1 «Yrosby;

— BUJeodparMeHT «BynkaHuzanus
PE3HHBD.

e JlaGopaTopHBIE OIBITHI:

— Ka4eCTBEHHOE OIIPEJIECIICHUE yIiiepoaa
Y BOJIOPOJIa B OPraHUYECKUX BEIIECTBAX;
— O3HAKOMJICHHE C 00pa3amMu
IUIACTMACC, KAY4YKOB M PE3UHBI;

— MOJEIMPOBAHNE MOJIEKYI
yIJI€BOAOPOJIOB U
raJIOr€HONPOU3BOIHBIX.

e [IpakTryeckue padOTHI:

Ne 1. TlonyueHue 3TUNICHA U U3yUYEHUE
€r0 CBOMCTB.

Xapakrepu3oBaTb UCTOYHUKU
YIIEBOAOPOIHOTO ChIpbs (HE(DPTH,
IPUPOAHBIN T'a3, YroJib), CHOCOOBI UX
nepepaboTKU U MPAaKTUUECKOE
IIPUMEHEHHE MOJIY4aEMBbIX IPOAYKTOB.
Hcrionp30BaTh €CTECTBEHHO-HAYYHbIE
METO/bI IO3HAHUS — IPOBEJCHNUE,
HaAO0JII0/ICHUE U ONTMCAHUE XUMHYECKOTO
sKcriepuMeHTa (11abopaTopHbIe OMBITH U
paKkTU4YecKue paboThl).

CrnepnoBatb npaBuiiaMm 6€30MacHON
paboThl B TabopaTopuu

P UCTIOJIB30BAHUM XUMUYECKON
HOCYZIbl U 000PYJOBAHMSI, @ TAKXKe
IpaBUIaM OOpAIEHUS C BELLECTBAMU

B COOTBETCTBUM C MHCTPYKLHUSAMHU
BBINOJIHEHUS JTA0OPATOPHBIX OIIBITOB U
IPAaKTUYECKUX pabOT MO MOTYUYEHUIO U
U3YYEHUIO OPTaHUYECKUX BEIIECTB.
[IpencraBiATh pe3yabTaThl
HKCIEPUMEHTA B opMe 3aIlucu
YPaBHEHUU COOTBETCTBYIOIIUX PEAKIIAM
Y JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOAUTE BBIUMCIECHUS

JUTSL OTIPEAEIIEHUS] MOJIEKYJISIPHON
(opMyJIBI OPraHUYECKOT0 BELIECTBA,
110 YPABHEHHUIO XUMUYECKON pEaKIIMHU.
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e PacuérHble 3a7a4u:

— OIIPENIEIIEHUE MOJIEKYIISPHOU
(bopMyJbl OpPraHMYECKOTO BEIIECTBA

110 MAaCCOBBIM JI0JISIM aTOMOB
XUMHUYECKHUX JIEMEHTOB;

— Pacy€Thl 10 YPABHEHUIO XUMUYECKOU
peaxkuuu

CamMoCTOATENBHO IUIAHUPOBATH U
OCYILECTBIISITh CBOIO IIO3HABATEIbHYIO
JeSATENbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPpYIIOBON yueOHOM
JeSITEIIbHOCTH

Hroro no pazngeny

13

Pa3znen 3. Kucioponconep:ka

e OPraHu4e€CKue COCAMHECHUS

3.1

Crouptbl. PeHOn

3

[IpenenpHbIE 0THOATOMHBIE CITUPTHI:
METAHOJ U 3TAHOJI, XUMHUUECKOE
CTpoeHHE, PU3NUECKUE U XUMUYECKHE
CBOMCTBa (peaKIMU ¢ AKTUBHBIMHU
MeTaJlJlaMH, TaJIOT€HOBO0POIaMU,
ropeHue), mpuMeHenue. BogopoaHas
CBA3b. DHU3HoIOrNUecKoe IeiCcTBUE
METaHOJIa ¥ ATaHOJIa Ha OPTaHU3M
yeJIOBEKa.

MHOTr0aTOMHBIC CIIUPTHI: ATHIICHTIINKOJIb
Y TJIMIEPHH, XUMHUYECKOE CTPOCHHE,
bU3UIECKUe ¥ XUMHUYECKHUE CBOMCTBA
(B3aMMOJICUCTBUE CO IIEJIOUYHBIMU
MeTaJJIaMH, Ka4eCTBEHHAsl peaKIus
Ha MHOTOAQTOMHBIE CITUPTHI).
duznonornyeckoe AeHiCcTBHE

Ha OpraHu3M 4esnoBeka. [ [pumenenue
TJIMIEpUHA U ATUJICHTIIUKOJIS.

PackpriBaTh CMBICT H3y4aeMbIX
MOHATHH (BBISBJIATH HX XapaKTCPHBIC
MIPU3HAKH ), YCTAaHABIMBATh UX
B3aMMOCBSI3b, HUCITIOIH30BAThH
COOTBETCTBYIOIIME TTOHSITHUS

IIPU OTIMCAHUM COCTaBa, CTPOCHUS U
MPEeBpAILEHUN OPraHUuYECKUX
COEIUHCHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSI COCTABIICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpAIEHHOI ) OPMYIT OPTaHUIECKUX
BEILIECTB.

YcTanaBiauBaTh MPUHAIIECKHOCTh
BEILIECTB K OMPEICIICHHOMY KJIacCy

0 COCTaBY M CTPOEHUIO, HA3bIBATh UX
M0 CUCTEMATUYECKON HOMEHKJIIATYPE;
MIPUBOIUTH TPUBHATHHBIC HA3BAHUS
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®enoi. CTpoeHHE MOJIEKYJIBI,
¢u3nyecKue U XUMHYECKHUE CBOWCTBA
¢denona. TokcuyHOCTh (peHomna, ero
bu3HoIIOrnYecKoe AeHCTBHE

Ha opraHu3M ueioBeka. [[pumenenue
dbenona

3.2

Anbaerub.
KapOoHOBBIE KUCTTOTHI.
CrnosxHble 3Qupbl

Anpaerunl: GopMaibaeTul u
aleTaNbJICTUl, XAMUYECKOE CTPOCHUE,
(bu3HUeCcKre ¥ XUMUYECKHUE CBOMCTBA
(peakiuu OKUCICHUS U BOCCTAHOBIICHUS,
KauyeCTBEHHBIC PEAKIUH ), IIOJTyYEHUE U
IPUMCHCHHE.

OIHOOCHOBHBIC ITPEICTbHBIC
KapOOHOBBIE KMCJIOTHI: YKCYCHAs
KHCJIOTa, XUMHUYECKOE CTPOCHUE,
bu3nYecKre U XUMHUYECKHUE CBOCTBA
(oO1mIue CBOMCTBA KUCIIOT, PEAKIIHS
sTepudUKaIIN), TOJTYYEHUE U
npuMeHeHne. CTeapruHOBas U OJIEMHOBAS
KHCJIOTHI KaK IIPEACTaBUTEIIN BBICIIIAX
KapOOHOBBIX KUCIIOT. MbIJIa KaK COJIN
BBICIITUX KAPOOHOBBIX KHCIIOT, HX
MOIOIIEE ICUCTBUE.

CroxHbIe (DUl KaK TPOU3BOTHEIC
KapOOHOBBIX KUCIOT. ['uaposnus
CIOXHBIX 3PupoB. XKups! Kak

OTJIENIbHBIX MIPEJCTaBUTENCH
KUCIIOPOACOAEPKAIMX COCTUHEHUN.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMeHeHue, PU3NYECKUe U
XUMHUYECKHE CBOMCTBA, BAXKHCHIIINEC
CIIOCOOBI TTOJTYYEHHUS TUITUYHBIX
MpeACTaBUTENICH Pa3IMUHBIX KJIACCOB
KHCJIOPOJICOJIEPKAIINX COSTUHEHUI
(MeTaHoJIa, 3TaHOJA, TJIUIIEPUHA,
dbenona, hbopmanbaeruaa,
areTajabAeruaa, YKCyCHOM KUCTIOTHI,
TIFOKO3bI, caxapo3bl, Kpaxmalna,
I[EJUTIOJIO3bI ); BBISIBIISITh TEHETUIECKYO
CBA3b MEXKJy HUMHU U MTOATBEPKAATH €€
HaJM4Yue ypaBHEHUAMU
COOTBETCTBYIOIINX XUMHUECKUX
peaKiui C UCIIOJIb30BaHUEM
CTPYKTYPHBIX (hOPMYIL.

OnuceIiBaTh COCTaB, XUMUYECKOE
CTPOEHHE U TPUMEHEHHE KUPOB,
XapaKTEepU30BaTh X 3HAUYCHHE

JUIS JKU3HEAEATEIbHOCTH OPraHU3MOB.
Oco3HaBaTh ONMACHOCTH BO3AECHCTBHS
Ha KUBbIE OPraHU3MBbl OPEICIICHHBIX
OpraHUYECKUX BEIIECTB, MOSCHSITh

Ha IpUMepax CrocoObl YMEHbIICHHUS
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IIPOU3BOJHBIE TJIMLEPUHA U BBICIINX
KapOOHOBBIX KUCIOT. ['uaponn3 kupoB

3.3

YrieBoabl

YTneBonbl: cocTaB, Kiaccu()UKaIHs
yIieBOJI0B (MOHO-, TU- U
nosmcaxapunibl). ['moko3a —
IIPOCTEUIIINI MOHOCAaXapunu:
0COOCHHOCTH CTPOSHUS MOJICKYJIHI,
du3nYecKue U XUMHYECKHUE CBOWCTBA
TJIFOKO3BI (B3aUMOJICHCTBHE

¢ runpokcugom menu(ll), oxucnenue
aMMHUaYHBIM PACTBOPOM OKCHJIA
cepebpa(l), BoccraHoBIICHHE, OpOKEHHE
TJIIOKO361 ), HAXOXKICHHUE B IIPHPO/IC,
IpUMEHEHHE TITI0KO03bI, OMOJIOTHYeCcKast
POJIb B KU3HENIEATETLHOCTH OPraHU3Ma
yenoBeka. dotocunre3. Opykro3a Kak
U30MEp TITIOKO3bI.

Caxapo3za — npeICTaBUTEb
JUCaxapuaoB, TUAPOIN3 CaXapo3bl,
HaXO0KJIEHUE B MPUPOJE U IPUMEHEHUE.
Kpaxman u nemnono3a Kak MpUpoIHbIe
HOJIUMEPBI: CTPOCHUE Kpaxmala 1
LEJITIONI03b], (PU3UUYECKUE U XUMUYECKHUE
CBOMCTBa Kpaxmaja (THUIpOJIN3,
KaueCTBEHHAas peaKIus C HOJIOM).
JKCIePUMEHTAIbHbIE MeTO/bI
U3YyYeHHsl BelleCTB M UX NMpeBpallleHuii:

¥ TIPEJIOTBPAILCHHUS UX BPETHOTO
BO3/CICTBHSI HA OpPTraHU3M YeJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI TTO3HAHUS — TTPOBEJICHHE,
HaOJI0/ICHNE U OTIICAHNE XUMUYECKOTO
IKCIIEpUMEHTA (JTa0OpaTOPHBIE OTIBITHI U
paKkTU4YeCcKue paboThl).

CrnenoBaTh paBuiiaM O€301MacHOM
paboThl B 1abopaTopuu

IIPU UCTIOJTb30BAHUY XUMUYECKOM
TIOCY/IBI 1 00OPY/IOBAHMSI, & TAKXKE
npaBHUIaM OOPAIEHUS C BEIECTBAMHU

B COOTBETCTBHUH C MHCTPYKIUSIMU
BBINOJIHEHNS TaOOPATOPHBIX OIBITOB

U NIPaKTUUECKUX padoT 110 MOJIy4YEHUIO
Y U3yYEHUIO0 OPIraHMYECKUX BEILECTB.
[IpencraBnsaTh pe3ynbTaThl
HKCHEPUMEHTA B opMe 3aIlucu
YpPaBHEHUN COOTBETCTBYIOIIUX PEAKIUM
Y JIeJIaTh BBIBOJIbI HA X OCHOBE.
[TpoBOAUTH BBIYUCIICHUS

JUIS OIPEJICIICHUS] MOJIEKYJIAPHON

(G opMyJIBl OPraHNYECKOro BEIIECTBA,
110 YPaBHEHUIO XUMUYECKOMN PEaKIuu.
CaMOCTOSITENIbHO TNIAHUPOBATh U
OCYILECTBIISITH CBOIO TO3HABATEIbHYIO
JeSITeNIbHOCTD; IPUHUMATh aKTUBHOE
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e JIaGopaTopHBIE OMBITHI:

— FOpEHHE CIIUPTOB;

— B3aUMOJEHCTBHE TJIMLEPUHA

¢ ruapokcuaom meau(1l);

— Ka4eCTBEHHBIE PEAKIH aJIbJAETUI0B
(OKHCIIeHne aMMUAYHBIM PACTBOPOM
okcuja cepedpa ¥ TuAPOKCUIOM
meau(Il));

— B3aUMOJICHCTBUE KpaxMasia C HUOJAOM.
e [IpakTuueckue pabOTHI:

Ne 2. CgoiicTBa pacTBOpa yKCyCHOMU
KHCTIOTHI.

e Pacuérnpie 3anauu:

— OIpe/ieNIeHNe MOJIEKYJISIPHON

(b opMyIIbI OPraHUYECKOTO BEIlleCTBa
10 MACCOBBIM JIOJISIM aTOMOB
XUMHYECKUX JIEMEHTOB H 110 Macce
(00BEMY) IPOJTYKTOB CTOPaHUS;

— pacy€Thl 0 YPaBHEHUIO XUMHUECKON
peakiuu

ydacTue B TpyIIoOBOM yueOHOi
NEATEIIBHOCTH

Hroro no pazneny

13

Pa3znen 4. A3orcoaepskaniue OpraHu4ecKue coeMHeHus!

4.1

AMMHBI.
AMWHOKUCIOTHI.
benku

3

AMHHBI: METUJIAMUH — IPOCTEHIINI
MIPEACTABUTENb AMUHOB: COCTaB,
XUMHYECKOE CTpOeHUE, (Pr3ndecKkue u
XUMHUYECKHUE CBOICTBA (peakuuu

PackppIBaTh CMBICIT H3y4aeMBbIX
MOHSTUH (BBISIBISITh UX XapaKTEPHbIE
MPU3HAKHU ), YCTAaHABIUBATh UX
B3aUMOCBA3b, HCIIOJIb30BAThH
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C KUCJIOTaMU Y TOPEHMS ), HAXOXKICHUE

B MIPUPOJIe. AMUHOKUCIOTHI KaK
aMdoTepHbIE OPraHNYECKHUE COCTUHEHUSI.
Du3NYECKUE U XMMUYECKHE CBOMCTBA
AMUHOKHCJIOT (Ha MPUMEPE TIIUIMHA).
buosornyeckoe 3HaUueHNE aMUHOKHUCJIIOT.
CuHTE3 NENTUIOB.

benku kak mpUpOIHBIE TTOJTMMEPHI.
[TepBuuHnasi, BTopy4Hasi U TpETUUHAS
CTpYKTypa O0enKkoB. XUMHUUYECKUE
CBOMCTBa OCJIKOB: THAPOIIU3,
JIeHaTypaIusl, KAYECTBEHHBIC PEAKIIUH
Ha OEJIKH.

IKCcnepUMeHTAIbHbIE METOAbI
U3y4YeHHUsI BEeLIeCTB M X MpeBPaIIeHUii
e JleMOHCTpanuu:

— JeHaTypalus OCIKOB IIPY HarPEBaHUH,
— IIBETHBIC PEaKIMK OCIIKOB

COOTBETCTBYIOILIAE TOHATHUS
IIPU OIIMCAaHUU COCTaBa, CTPOCHUS U
MPEBPAILLIEHUNA OPTaHUYECKUX
COCAUHEHUH.

Hcronp30BaTh XUMHUYECKYIO CHMBOJIUKY
JUISL COCTABJIEHUS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpAILEHHO ) OPMYIT OpraHUYECKUX
BEILIECTB.

OnpenensaTe NTPUHALIEKHOCTh BEIECTB
K ONPENIEIEHHOMY KJIacCy IO COCTaBy U
CTPOEHHIO, Ha3bIBaTh UX

10 CUCTEMATUYECKOM HOMEHKJIIATYPE;
MPUBOAUTH TPUBHUAIIbHBIE HA3BAHUS
OTJIENIbHBIX MPEICTABUTEIEH.
XapakTepu30BaTh COCTAB, CTPOEHHUE,
IpUMEHEHHE, GU3NICCKUE U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI MOTYYEHUS] TUITUYHBIX
MpEeACTaBUTEIEH a30TCOIEPHKAITUX
COeIMHEHUH (METUJIaMUHA, TIUIHA,
OCJKOB).

OmnwuceIiBaTh COCTaB, CTPYKTYpY,
OCHOBHBIE CBOMCTBA OEJIKOB; NOSICHATh
Ha IpUMepax 3HadeHue OCIIKOB

JUISL OPraHU3Ma YeJI0BeKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl IO3HAHUS — HAOJI01aTh U
OIMCHIBATH JEMOHCTPALMOHHBIN
DKCIIEPUMEHT.

CamMoCTOATENBHO IUNIAHUPOBATH U
OCYLIECTBIIATH CBOIO ITI03HABATEIBHYIO
JEATENbHOCTh; IPUHUMATh AKTUBHOE
ydacTue B IPYIIOBON yueOHOM
JEATEIIBHOCTH

Hroro no pazgeny

3

Pa3nen. 5. BeicokoMoJieKyasipHbIe COeIMHEHNSs

5.1

IlmacTmaccel.
Kayuyku. Bosmokna

2

OCHOBHBIC MTOHATHS XUMUU
BBICOKOMOJICKYJISIPHBIX COSTMHCHUM:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MMOJUMEpPU3ALUU, CPETHSS
MoJsieKyysipHas Macca. OCHOBHBIE
METOJbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX
COEAMHEHU — MOJIMMEPU3ALINS U
MOJIMKOH/ICHCALIHSL.

[InacTmaccsl (MMOIUATUIIEH,
MOJIMIPONUIIEH, TOTUBUHUIXIOPHU]L,
nonuctupon). HatypanbHblii u
CUHTETUYECKUE KayUYyKH
(OyTaaueHOBbIN, XJIOPOIPEHOBBIN 1
U30IpPEHOBbIN). BoslokHa: HaTypaibHbIE
(XJI0MOK, EPCTh, MIENK),
HCKYCCTBEHHBIE (all€TATHOE BOJIOKHO,

Bnaners n3ydaeMbIMU XUMUYECKUMU
MOHSATUSMH: PACKPBIBATH CMBICII
M3y4aeMBbIX MMOHSITUNA U TPUMEHSTH 3TU
MOHATHS MIPY ONUCAHUU COCTaBa U
CTPOECHHUS BHICOKOMOJIEKYIISIPHBIX
OPTaHUYECKHUX BEIIECTB,

J1s1 OOBSCHEHUS OTJICTLHBIX (DAKTOB U
SIBJICHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUISL COCTABJICHUS CTPYKTYPHBIX (OPMYJT
BEILIECTB U YPABHEHUM pEaKIUi
MOJIMMEPU3ALINH U TTOJTUKOHACHCAIUH.
OnuceIBaTh COCTaB, CTPOCHHE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanboJiee pacIpoCTPaHEHHBIX BUJIOB
MJIACTMAcCC, BOJIOKOH; TPUMEHEHUE
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BHCKO3a), CAHTETHUECKHE (KallpOH U
JaBcaH).

JKCcNepUMEHTAIbHbIE METOIbI
U3YyYeHHsl BelleCTB M UX NMpeBpalleHuii:
e JleMOHCTpanuu:

[} o3HakoMJIeHHE C 0Opa3LuaMu
PUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH,
TUIaCTMACC, KayqyKOB

B Pa3IM4HbIX OTPACIISIX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — HAOJI01aTh U
OINMCHIBATH JJEMOHCTPALIMOHHBIH
HKCIIEPUMEHT

Uroro no pazneny 2
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME

35




11 KJIACC

Haumenosanue
pa3zesoB U TeEM
y4eOHOr o rpeaMeTa

No
i\t

KomnnuectBo
YacoB

IIporpammHoOe conepxaHue

OcCHOBHBIC BUBI ICATCITLHOCTH
o0y4Jaronuxcs

Pa3nen 1. TeopeTuueckne 0OCHOBBI XMMHUH

1.1 | Ctpoenue aTomMOB.
[Tepunognueckuii
3aKOH U
[Tepunoanueckas
CUCTEMA XUMMUYECKHUX
AJIEMEHTOB

.. MenneneeBa

3

XumMmuueckui ssieMenT. AtoM. CocTaB
aToMa, U30TOMbI. DJIEKTPOHHAS
000J104Ka. DHEPreTUYECKUE YPOBHH,
MOJYPOBHU. ATOMHBIE OpOUTAIH,

S-, p-, d-, f-anemenTel. OcoOeHHOCTH
pacrpeiesIeHUsI JICKTPOHOB

0 OPOUTANISIM B aTOMaX MaJIbIX U
OOJIBIITUX MTEPUOIOB. DJIECKTPOHHASL
KOH(UTYypaIys aToMOB.
[lepnoauueckuit 3aKOH U
[Tepuonndeckas cucreMa XUMUYECKUX
anemeHToB Jl. V1. Menpaeneena. CBs3b
MEPUOINYECKOI0 3aKOHA U
[lepnoauueckoi CUCTEMBI XUMHYECKUX
AJIEMEHTOB C COBPEMEHHOU TEOpHUEN
CTPOEHHMS ATOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYECKUX
AJIIEMEHTOB M 00pa3yeMbIX UMHU ITPOCTHIX
Y CJIO’KHBIX BEIIECTB MO I'PyIaM U
nepyojiaM. 3Ha4eHUe MeprUoIUIECKOro
3aKOHA M CHCTEMBI XUMHYCCKHUX

PackpriBaTh CMBICI U3y4aeMBbIX
MOHSATUHN (BBISBJISITH UX XapaKTepPHBIC
MIPU3HAKH ), YCTAHABINBATh UX
B3aUMOCBS3b.

PackprIBaTh CMBICI IEPUOUUECKOTO
3akoHa /[. 1. Menneneera u
JIEMOHCTPUPOBATH €TI0
CHUCTEMaTHU3UPYIOIIYIO,
OOBSICHUTEHHYIO ¥ IIPOTHOCTUYECKYIO
GbyHKIHIH.

XapakTepu30BaTh AJICKTPOHHOE
CTPOCHHE aTOMOB XMMHUYECKUX
a1eMeHTOB 1-4 nepruo 0B, NCTIOJIb3Ys
HOHATHUA S-, P-, 0-3JEKTPOHHBIC
opOUTaIH, SHEPTETUYECKUE YPOBHHU.
OOBICHATH 3aKOHOMEPHOCTH
M3MEHCHHS CBONCTB XUMHYCCKUX
3JIEMEHTOB M UX COCJIUHECHUI

0 TIEpUoaaM U rpymnmnam
[Teprnoanyeckoit CHCTEMBI

J1. . MenneneeBa

36




aneMmeHToB /.M. Menneneena

B Pa3BUTUU HAYKHU.
JKCIepUMEHTAIbHbIE METOAbI
U3y4YeHHsI BeLIECTB U UX MPeBpPaLlleHUIi:
e JleMOHCTpanuu:

Bunpl Tabnun «Ilepuoanueckas cucrema
XUMHYECKHUX DJIEMEHTOB

JI.. MenneneeBay

1.2

CrtpoeHue BemiecTna.
MHoroobpasue
BEIIIECTB

Ctpoenue BeliecTBa. XUMUAUYECKasl CBA3b.
Bupl (koBajsieHTHAs! HEMOJAPHAS U
NOJISIpHAs, MOHHAS, METAJTTUYECKAs) U
MEeXaHU3MbI 00pa30BaHUA XUMUYECKON
cBs131 (0OMEHHBIN U JOHOPHO-
aKIEenTopHbIi). BogopoaHas cBs3b.
BaneHTHOCTS.
DIIEKTPOOTpUIIATEILHOCTh. CTENIEHD
okucneHus. KaTHOHBI 1 aHUOHBI.
BemecTBa MOJIEKYIISIPHOTO H
HEMOJIEKYJISIPHOTO CTPOEHUS.

3aKOH MMOCTOSIHCTBA COCTaBa BEILIECTBA.
Tunbl KpUCTATUIMYECKUX PEIIETOK U
CBOMCTBA BELIECTB.

[IoHATHE O AUCTIEPCHBIX CUCTEMAX.
HctunHble pacTBOpHI. KoslMuecTBEHHBIE
XapaKTEPUCTUKU PACTBOPOB (MaccoBas
JIOJISl BEIIIECTBA B PacTBOPE).

PackpriBaTh CMBICIT U3y4aeMbIX
MOHATUH (BBIICIATH UX XapaKTePHbIE
MIPU3HAKHW ) U IPUMEHSIThH ATH TTOHSATHUS
MIPU OMMCAHUU COCTaBa M CTPOCHUSI
BEIIECTB, JUIs1 OOBSICHEHUS OTACIBHBIX
(haKTOB M SBJICHUM.

OnpenensTh BUIAbI XUMUYECKOU CBSI3U
(KOBaJICHTHOM, MIOHHOM,
METAUIMYECKOM, BOAOPOIHOM)

B COCIMHEHUSIX; TUI KPUCTAIIINYECKOM
PELIETKA KOHKPETHOTO BEIIECTRA.
OrnpeniensaTh BaJICHTHOCTDb U CTETICHD
OKHMCJICHHUSI XUMHYCCKHX DJICMECHTOB

B COCJIMHEHUSX Pa3IMYHOIO COCTaBa.
[TpoBOIUTH BHIUMCIICHUS

C MCIIOJIb30BAaHUEM ITOHSATHS «MaccoBas
JIOJIsl BEIIECTBA B PaCTBOPEY.

BrnaneTs nzydyaeMbIMU XUMHUYECKUMHU
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Knaccudukanus HeopraHmueckux
coenquHeHu. Homenkiartypa
HEOPraHNYECKUX BEIIECTB.
JKCIEePUMEHTAIbHbIE METOABI
HU3y4eHHUs BELeCTB M MX NPeBpalleHMii:
e JleMOHCTpanuu:

] Mozenr KpUCTANIMYECKUX PELIETOK.
e PacuérHble 3a71a4u:

] pacyeTsl ¢ UCTIOJIB30BAHUEM MOHATHS
«MaccoBas 107151 paCTBOPEHHOTO
BEILIECTBA»

1.3

XUMHUYECKHE
peakuuu

Xumundeckas peakius. Knaccudukamms
XUMHUYECKHUX PEAKIIUA B HEOPTaHUYECKOM
Y OPTaHUYECKON XMMUM. 3aKOH
COXpAaHEHHUS MACCHI BEILIECTB; 3aKOH
COXpPAHEHHUS U MPEBPAICHUS YHEPTUU
MIPU XUMHYECKUX PEAKIIUSX.

CKopoCThb peakiiuu, €€ 3aBUCUMOCTD

0T pa3nuyHbIX pakTopoB. OOpaTuMBbIe
peakiuu. XMMUYECKOE paBHOBECHE.
@DaKTOpHI, BIUAIOIIHNE HA COCTOSTHUE
XUMHUYECKOTO PaBHOBECHS.

[Tpunumn Jle [latense.
DJIEKTPOIUTHYECKAS JUCCOIIHALIMS.
CwitbHBIC U clta0ble 3J1eKTpoauThl. Cpema
BOJIHBIX PACTBOPOB BEIIECTB: KUCIas,
HEeUTpasbHasi, menouHas. BogopoaHsiit

MOHATHUSIMHU.

OOBSACHITH 3aBUCUMOCTb CKOPOCTHU
XUMHYECKOW PEAKIIUU OT Pa3IMUHBIX
(haxkTopoB.

OnpenensaTs XapakTep CMENICHUS
XUMHUYECKOTO PABHOBECHS

B 3aBUCUMOCTH OT BHEIIHETO
BozneiicTBus (mpuniun Jle [llatense).
CocTaBisiTh ypaBHEHUS pEaAKIUN
Pa3JIMYHBIX TUIIOB; MOJIHBIEC U
COKpAlIEHHBIE YPABHEHUS pEaKIUn
HOHHOTO OOMEHA, YUUThIBAs YCIOBUS,
MIPU KOTOPBIX ATU PEAKIUU UAYT

JI0 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI II03HAHUS — IIPOBEICHUE,
HAOJIIO/ICHHUE U ONTUCAHUE XUMUYECKOTO
AKCIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a60paTOPHBIEC OMBITHI, TPAKTUYECKUE
paboThI): IO OTPEEICHUIO CPEIbI
BOJIHBIX PACTBOPOB BEILIECTB, PEAKLINN
MOHHOTO 0OMEHA, BIUSHUIO PAa3JIMYHBIX
(baKTOpOB Ha CKOPOCTH PEaAKITUH.
CnenoBath NMpaBuiiaM MOJIb30BAHUS
XUMUYECKOW MOCY 10 U 1a0OpaTOPHBIM
000pyTIOBaHUEM.

[IpencraBnsaTh pe3yabTaThl
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nokasatelnb (PH) pactBopa. Peakiuu
MOHHOTO 0OMEHa B OPraHUYEeCKON 1
HEOPTraHUYECKOU XUMHUH.
OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE
peakiuu. [lousiTue 00 3yIeKTpoU3e
pacIiaBoB U pacTBOPOB COJIEH.
[IprMmeHenue 31eKTpon3a.
IKCNepUMeEHTAIbHbIE METOAbI
U3y4eHHUs BelleCTB M X NMpeBpalleHMii:
e JleMOHCTpanuu:

] paznoxkeHue nepokcuaa BoJaopoia
B IIPUCYTCTBUM KaTaanu3aTopa.

e JlaGopaTopHBIE OIBITHI:

— IPOBEJICHUE PEAKIIMI HOHHOTO
oOMeHa;

— OIpEJIETIEHNUE CPEelbl PACTBOPOB
BEILECTB C MIOMOIIbIO YHUBEPCAIBHOTO
UHJUKATOPA.

o [IpakTrueckue paboThI:

Ne 1. Brniusinue pa3nudHbix GakTopoB
Ha CKOPOCTh XUMUYECKOW pEaKIUu.

e PacuéTHrble 3a/1a4n:
] pacyeTsl 10 ypaBHEHUSIM XUMHUYECKUX

peaxkiuii, B TOM YUCJIe
TEPMOXUMHYECKHE PACUETHI

XUMHUYECKOTr0 dKCIIepUMeHTa B hopme
3aIMCH YPaBHEHUH COOTBETCTBYIONTUX
peakiuii U JAeIaTh BBIBOJBI HA UX
OCHOBe.

[TpoBOIUTE BEIYUCIICHUS

110 YPAaBHCHHSIM XUMUYECKHUX PEAKITHH,
B TOM YHCJIE TCPMOXHUMHUYCCKUE
pacu€Thl

Hroro no pazneny

13
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Pa3nen 2. Heoprannueckasi Xumus

2.1

MeTamibl

6

Mertasmebl. [Tomoxenue MeTanioB

B [lepuoanyeckon cucremMe XUMUUECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHHUS
AJIEKTPOHHBIX 000JIOYEK aTOMOB
MeTtasuioB. O0mue pu3ndecKkrue CBOCTBa
MeTaioB. [IpumeHenne MeTamion

B OBITY, pupojie U TexHuke. CIUIaBbl
METaJIJIOB. DJIEKTPOXUMHUYECKUH PsiT
HaIpspDKeHU MeTauioB. O01Me Crnocoos
nony4deHus: Mmerawuios. Kopposus
MeTa1oB. CocoOBbI 3aIAThI

OT KOPPO3UH.

OO611as xapaKTepUCTUKA METAIIOB
rinaBHbIX noArpynn (IA-rpymma,
[TA-rpynna) [Teproandeckoii CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB. AJTIOMUHUM.
AM@oTepHBIC CBOMCTBA OKCHJIA U
TUAPOKCUAA ATFOMHUHHUS.

OO6mr1ast XxapakTepUCTHKA METAJJIOB
no0ouHbIX oarpynn (b-rpymnm)
[lepnoanueckoi CUCTEMbI XUMUYECKUX
AJIIEMEHTOB: MEJb, LIMHK, XPOM, JKEJIE30.
Baxuelime coeTMHEHNs] METAJIIIOB
(OKCH[IBI, TUIPOKCHUJIBI, COJIN).
JKCNepUMeHTATIbHbIE METOIbI
U3y4eHHUs BellleCTB M UX NpeBpallleHMii:

PackpbiBaTh CMBICT U3y4aeMBbIX
MOHSATUH (BBLICIATH UX XapaKTePHbIE
MPU3HAKW ) U IPUMEHSITh ATH TTOHSATHUS
MIPU OMMCAHUU COCTaBa M CTPOCHUSI
BEIIECTB, JUIS1 OOBSICHEHUS OTACIBHBIX
(baKTOB U SBICHUU.

OOBsICHATH 00IIME 3aKOHOMEPHOCTHU

B U3BMEHEHUH CBOMCTB 3JIEMEHTOB —
METAJIJIOB M UX COSJTMHEHHH C YIETOM
CTPOCHHMSI UX aTOMOB M TIOJIOKEHUS

B [lepuoguueckont cucreme
XUMHUYECKHX DJIEMEHTOB

. Y. Menneneena.

XapakTepu3oBarh (OMUCHIBATH) OOIIHE
XHUMHAYECKHE CBOMCTBA METAJIOB, UX
BOKHEUIINX COEMHEHN M, TOATBEPKAAs
ATO OMHUCAHUE IPUMEPAMHU YpaBHEHUM
COOTBETCTBYIOIMX XUMUYECKUX
peaKInii; MPUMEHEHUE METAIOB

B Pa3JIMYHBIX 00JIACTAX, a TAKKE
HCIIOJIB30BAaHUE UX IJISI CO3JaHUS
COBPEMEHHBIX MAaTepUAJIOB U
TEXHOJIOTUH.

OnuceIBaTh CIOCOOBI 3aIIUTH METAJIJI0OB
OT KOPPO3HH.

PackpbIBaTh CYyIIHOCTH OKUCIUTEIHHO-
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e JleMOHCTpanuu:

(] xomnekuus «MeTajjibl ¥ CIJIaBbD).

e JIaGopaTOpHBIE OMBITHI:

— B3aMMOJICMICTBUE TUAPOKCHIA
AJIOMUHHUS C PACTBOPAMU KHUCJIOT U
IICJIOYCH;

— KA4YE€CTBEHHBIE PEAKIIMU HA KATUOHBI
METAaJIJIOB.

o [IpakTrueckue paboThI:

Ne 2. Pemienue sxkcnepruMeHTaTbHbIX
3aja4 no reMe «MeTajlibl.

e PacuéTHrble 3a/1a4u:

] pacdetsl Macchl (00bEMa, KOJTUYECTBA
BEILIECTBA) NMPOYKTa PEaKIMH, €CIIH
OJ[HO U3 BELIECTB JIAaHO B BUJIE pacTBOpa
C OIPEAECICHHON MacCOBOM JIOJIEH
PAaCTBOPEHHOI'O BEIIECTBA

BOCCTAHOBUTEJILHBIX PEAKIIAN
IIOCPENCTBOM COCTABJICHUS
AIIEKTPOHHOTO OajaHca 3TUX PeaKIUH.
IIpoBoauTh peakuuu,
MOATBEPKAAIOLINE XapaAKTEPHbIE
CBOMCTBA U3y4aeMbIX BEIIECCTB,
pPacIio3HaBaTh ONBITHBIM ITyTEM MOHBI
METAJIJIOB, IPUCYTCTBYIOIIHNE B BOAHBIX
pacTBopax.

Hcronp30BaTh €CTECTBEHHO-HAYYHbIE
METObI IO3HAHUS — IPOBEJCHHUE,
HAO0JII0/ICHUE U OITUCAHUE XUMUYECKOTO
AKCHEPUMEHTA (AEMOHCTPALMOHHBIE U
71a60paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpeacTaBnsATh pe3ynbTaThl
XUMHYECKOTO dKCIIEpUMEHTa B hopMe
3alMCHU YPaBHEHHI COOTBETCTBYIOIINX
peakuui 1 aeiaTh BEIBOJBI HA UX
OCHOBE.

CrnenoBarb paBUIaM IOJIb30BAHUS
XUMUYECKOUN OCYA0U 1 TabOpaTOPHBIM
000py1I0BaHUEM.

[IpoBOAWTH BBIUNCICHNUS

110 YPaBHEHUSIM XUMHUUYECKUX PEAKLUN.
CaMOCTOSITENIbHO TUTAHUPOBATh U
OCYLIECTBIIATH CBOIO ITO3HABATEIIBHYIO
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JEATEIbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPYIIOBON yuyeOHOM
JEATEIIBHOCTH

2.2

HemeTtambr

Hemeramnel. [lonoxeHne HEMETAIIIOB

B [leproanyeckor CUCTEME XUMUYECKUX
sneMmeHToB (.M. MennaeneeBa u
OCOOCHHOCTU CTPOEHUS aTOMOB.
Pur3nUEeCKUE CBOMCTBA HEMETAJIJIOB.
AnnoTtponus HeMeTauioB (Ha mpumepe

KHUCIopoaa, cepbl, pocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAKHEUIITNX
HEMETAJIJIOB (TaJIOT€HOB, CEPhI, a30Ta,
docdopa, yriaepoaa u KpeMHuU).
OKcuIbl HEMETAJIOB.
Kucnopoacoaepxaiiiyie KUCIOTHI.
Bonopoanbie coenuHeHus
HEMETAJLJIOB.

JKcnepUMeHTAIbHbIE METOAbI
U3yuYeHNs BellecTB

U UX [PeBpPallCHUN

e JleMOHCTpanuu:

— 00pa3Iisl HEMETaJlIOB;

— B3aMMOJICMCTBUE MEIIU C a30THOU
KHCJIOTOM Pa3IMyHON KOHLIECHTPALMH.
¢ JlabopaTOpHBIE OTIBITHI:

(] KauecTBEHHbIE pEaKI[MU HA aHUOHBI U
KaTHOH aMMOHHS.

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUH (BBLICIATH UX XapaKTEePHbIE
MPU3HAKW ) U IPUMEHSITh ATH TTOHSTHUS
MIpY OMUCAHUU COCTaBA U CTPOCHUS
BEIIECTB, JUIS1 OOBSICHEHUS OTACIBHBIX
(baKTOB U SBICHUU.

OOBSCHATH 00IIE 3aKOHOMEPHOCTH

B UIBMCHEHHUH CBOMCTB HEMETAJJIOB M UX
COEJIMHEHUH C YYETOM CTPOCHHUS UX
aTOMOB H ITTOJIOKCHHUS

B [lepnoanueckoii cucreme
XUMHWYECKUX DJIEMEHTOB

. Y. Menneneena.

XapakTepu3oBath (ONMUCHIBATH) O0IIHE
XHUMHYECKHE CBOMCTBA HEMETAJIJIOB, UX
BOKHEUIINX COEMHEHN M, TOATBEPKAAs
ATO OMHUCAHHUE IPUMEPAMHU YpaBHEHUM
COOTBETCTBYIOIMX XUMUUYECKUX
peaKuui.

XapakTepu3oBaTh BIUSIHUE HEMETAIIJIOB
1 UX COCIMHCHHUHU Ha KUBBIC
OpTaHU3Mbl; OMTUCHIBATH IPUMEHEHUE

B Pa3JIMYHBIX 001ACTAX MPAKTUUIECKOM
JICATEIbHOCTH YEJIOBEKA.
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e [IpakTruueckue pabOThI:

Ne 3. Pemienue skcriepuMeHTaIbHbIX
3axa4 no teMe «Hemerambiy.

e PacuérHble 3a7a4u:

[l pacueTsl MaccChl BEILLIECTBA

WK 00beMa ra30B M0 U3BECTHOMY
KOJIMYECTBY BELIECTBA, MACCE WU
00BEMY OJTHOTO M3 yYaCTBYIOLIUX

B pPEAKIIMH BEILECTB; PACU€Thl MaCChl
(oObema, KOJIMYEeCTBA BEIIECTBA)
POJYKTOB PEAKINH, €CIIU OJTHO

U3 BEUIECTB UMEET MPUMECHU

2.3

CBs3b
HEOPTraHUYECKUX U
OpraHUYECKUX
BEIIECTB

Heopranudeckue u opranndeckue
kucnotel. Heopranmueckue u
opraHu4eckue ocCHoBaHUS. AM(oTepHbIe
HEOPraHUYECKUE U OPraHNYeCKue
coenuHenus. ['eneTnueckas CBA3b
HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECTB

IToaTBepkaaTh CyLIECTBOBAHUE
TCHETUYECKOU CBA3U MEXIY
HEOPraHWYECKUMHU BEILECTBAMU

C IIOMOLIBIO YPABHEHUN
COOTBETCTBYIOIINX XUMHUYECKUX
peaKuui.

PackpbIBaTh CYIIHOCTH OKUCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pEaKIUN
IIOCPEICTBOM COCTaBIICHUS
AIIEKTPOHHOTO OajaHca dTUX PEaKIUH.
IIpoBoauTh peakuuu,
ITOATBEPIKIAIOIINE XAPAKTEPHBIE
CBOWCTBA U3y4aeMbIX BEIIECCTB,
pacIio3HaBaTh ONBITHBIM IIyTEM
AQHUOHBI, IPUCYTCTBYIOLINE B BOJHBIX
pacTBopax.

Hcronp30BaTh €CTECTBEHHO-HAYYHbIE
METO/bl [I03HAHU — IIPOBEJECHHUE,
Ha0JII0/IEHUE U OIIMCAHUE XUMUYECKOTO
DKCIIEPUMEHTA (JIEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTHUYECKHE
padoThI).

IIpeacraBiaaTs pe3ynbTaTsl
XMUMHUYECKOTO dKCIIEpPUMEHTA B opMme
3aIMCH YPABHEHUN COOTBETCTBYIOIIUX
peakui U AenaTh BEIBOABI HA UX
OCHOBE.
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CreroBaTh NpaBUIaM NOJIb30BAHUS
XUMHUYECKOM OCY10i 1 1a00paTOpHBIM
000pyI0BaHUEM.

[IpoBOANTH BBIUMCIEHNUS

10 YPABHEHUSIM XUMHUYECKUX PEAKIIUN.
CaMoCTOATENBHO INIAHUPOBATH U
OCYLIECTBIIATH CBOIO MO3HABATEIBHYIO
JEATENIbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B IPYIIOBON yueOHOM
JEATEIbHOCTH

Hroro no pazgeny 17
Pasznen 3. XuMus M ;KU3Hb
3.1. | XuMug 1 )KU3Hb 4 Posab xumnu B o0ecieueHnu PackpriBaTh posIb XUMUU B pEIICHUN

9KOJIOTUYECKOM, YHEPTETHUECKOH U
NUIeBON 6€301aCHOCTH, PA3BUTHHU
MeauuuHbL. [ToHATHE 0 HayIHBIX
METOJIaX MO3HAHHUS BEIIECTB U
XUMHUYECKUX PEAKIHM.

[IpencraBnenust 06 0OIIMX HAYYHBIX
MPUHITUAIIAX POMBIIIICHHOTO IOy YCHHS
BOKHCUIIINX BEIIECTB (Ha IpUMeEpax
IIPOM3BOJICTBA aMMHAaKa, CEPHOM
KHCJIOTBI, METaHOJIA).

UYenoBek B MUPE BEIIECTB, MAaTEPUAJIOB U
XUMUYECKUX PEAKIIUN: XUMHS U
3JI0POBBE YCIIOBEKA; IpaBUa
UCITOJIH30BaHMS JICKAPCTBECHHBIX

SHEPreTUYECKUX, CHIPhEBBIX U
HKOJIOTUUYECKHUX MTPOOJIeM YeJIOBEUECTRa,
OMUCHIBATH OCHOBHBIE HAIIPABJICHUS
pPa3BUTHUSL XUMUYECKON HAYKHU U
TEXHOJIOTHUH.

[TpumeHsTh TpaBuiia 6€301acHOTO
oOpallleHus ¢ BEIIeCTBAMH,
HCIIOJIb3YEMBIMH B IMOBCEIHEBHOM
JKU3HU, MPAaBUJIa MMOBEACHUS B LIEJISIX
cOepeIKCHUS 37J0POBhSI K OKPYKAIOIIEH
MIPUPOHOM CpeJibl; MOHUMATh BPE
(ommacHOCTh) BO3/ICMCTBUS HA KUBBIE
OpPTaHU3MbI ONPEICICHHBIX BEIIECTB
cMbica nokazarens [IJIK, moscHsATh
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npenapaToB; MpaBuiia 0€30MacHOro
UCIIOJIB30BAaHUS MTPENapaToOB OBITOBOM
XMMHHU B IOBCEIHEBHOM KU3HU. beITOBas
XUMHUYECKAsI TPaAMOTHOCTh

Ha MpUMeEpax CoCcOObl YMEHBIIICHUS
MIPEIOTBPAIICHUS UX BPETHOTO
BO3JCHCTBUS.

AHaTU3UPOBATh U KPUTHICCKU
OIICHUBATh MH(POPMAIIHIO, CBA3AHHYIO
C XUMHUYECKHMH TIPOIIECCaMU U UX
BJIMSTHUEM Ha COCTOSTHUE OKPYIKAFOIICH
Cpebl.

Hcnonb30BaTh MOTYYCHHBIC 3HAHUS U
npecTaBIeHUs 0 cepax
NEeATEIbHOCTH, CBA3aHHBIX C HAYKOH 1
COBPEMCHHBIMHU TEXHOJIOTUSIMH, KaK
OCHOBY JIJII OPHCHTAIIMH B BBIOOPE
cBoel Oynyreit mpodeccuoHaNIbHON
JESITEIIbHOCTH.

[TpuHuMaTh yyacTue B 00CYyXICHUH
po0JIeM XUMHUYECKON B DKOJIOTHUUECKOM
HAIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO IMO3UITHIO TI0 MPOOIeME U
npeaiaraTb BO3MOXKHbBIE TTyTH €€
pelieHus

Hroro no pazaeny 4
OBUIEE KOJIMYECTBO 34
YACOB I10 ITTPOT'PAMME
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