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®denepanbHas paboyas mporpamma no ydeOHomy npeamery «Xumus» (06a30BbIid
ypoBeHb) (mpenMerHass oOnacTh «EcTecTBeHHO-HaydHbIE TMpEAMEThI») (manee
COOTBETCTBEHHO - MporpamMMa I0 XMMHH, XHUMHsI) BKIIOUACT MOSCHUTEIBHYIO 3aMKCKY,
coJiep)kKaHue OOYUCHHUsI, TUIAHUPYEMbIC PE3ybTaThl OCBOSHUS MPOTPaMMBbI MO XUMUH,
IUTAHUPYEMBIE PE3YNIbTAaThl, TEMATHUECKOE TUIAHWPOBAHWE, MepedeHb (KoaupukaTop)
pacnpeielIeHHbIX TI0 KJlaccaM IPOBEPSEMBIX TpPEeOOBaHWN K pe3yabTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeNbHON MPOrpamMMbl CpEHEro o01Iero oopa3oBaHus U JIEMEHTOB
COJIep KaHMS TI0 XUMUH.

[TosicHuTeNbHAS 3amyCKa OTpakaeT OOIMMe MEeMW W 3aJadd W3YYCHUS XHMHH,
XapaKTEPUCTUKY TICHXOJIOTHYECKUX TPEANOCHUIOK K €€ HM3YYCHHIO OOYyJaroIIMMUCH,
MECTO B CTPYKType Y4eOHOro IUlaHa, a TaKXe MOJIXOJbI K OTOOpY coaepkKaHus, K
OIPECIICHUIO IJIAHUPYEMBIX PE3YJIbTATOB U K CTPYKTYPE TEMATHUECKOT0 TUTAHUPOBAHUS.

Copepxanue OOy4YeHMsI pACKpbIBAeT  COJAEp)KaTeIbHbIE JIMHUHU, KOTOpBIC
NpeIaraloTcs JUisl 005S3aTeNbHOr0 M3y4YeHHUs B KaXKIOM KJacce Ha YpPOBHE CPEIHEro
o011ero oopa3oBaHusl.

[InanupyemMbie pe3ynbTaThl OCBOSHHS TPOTPAMMBI 10 XWMHU BKIFOYAIOT
JMYHOCTHBIE, METANpEIMETHBIE pe3yJbTaThl 3a BECh IMEpHOJ OOy4YEeHHS Ha YpPOBHE
cpenHero odmiero o0pa3oBaHus, a TaKKe MPEIMETHbIE JOCTUKEHHUs O0ydarolerocs 3a
KaXXJIbIH T0J1 00y4eHHUS.

MMOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1mo XuMuM Ha YpOBHE CpeHEro o0Iero oopazoBanus pazpaboraHa Ha
OCHOBE TpeOOBaHMIi K pe3yibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTENbHON MPOrpaMMBI
cpenHero ooiiero oopazoBanusi, npeactaBieHHbx B PI'OC COO, ¢ yuerom KoHueniuu
NpernojaBaHus y4yeOHOro mnpeamMera «XUMHUS» B 00pa30BaTeNIbHbIX OpraHu3alusax
Poccuiickoit denepanuu, pealn3yronMX OCHOBHbIE O0Opa30OBaTENIbHBIE MPOrPaMMBbl, U
OCHOBHBIX MMOJIOKEHUH (heepaibHOM paboyeii mporpaMMbl BOCITUTAHUS.

OCHOBY MOJIXOJI0B K pa3pabOTKe MpOrpamMmbl 10 XUMHH, K ONPEACIICHUI0 O0IIen
CTpaTeruu OO0y4YeHHUs, BOCHHUTAHUS U PA3BUTHUA OOYHAIONIMXCS CPENCTBAMHU Y4EOHOIO
npeamera «Xumus» 111 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTAaBUIM KOHIENTYaJIbHbIE
nonoxxenuss ®I'OC COO o B3auM0O00YCIOBICHHOCTH 1IEJIEH, COAEPKAHMS, PE3YIbTATOB
o0yueHus ¥ TpeOOBaHUM K YPOBHIO MOJTOTOBKHU BBIITYCKHHUKOB.

B cooTrBercTBUMM C JaHHBIMU TOJOXEHUSIMU MporpamMma o XuMuu (0a30BbIii
YPOBEHb) Ha YPOBHE CPEAHETO O0IIeT0 00pa30BaHMUs:

yCTaHaBIMBaeT oO0s3aTelnbHOE (MHBAPUAHTHOE) TPEIMETHOE  COJIepKaHUeE,
OIpEAEINIIeT KOJIMYECTBEHHbIE U KAUECTBEHHBIE €r0 XapaKTEPUCTUKHU Ha KaXKIOM JTarle
U3Y4YEHHUS] TpeIMeTa, MpelycCMaTpUBAET NPUHLMIBI CTPYKTYPUPOBAHUS COJAEPKAHUS U
pacrpeneneHus ero no KjiaccaM, OCHOBHBIM pa3zieliaM U TEMaM Kypca;



JaeT TPUMEPHOE paclpeselieHne Y4eOHbIX 4YacoB MO TEMATHYECKUM pasieliaM,
PEKOMEHIyeT TPUMEPHYIO TOCIEI0BATEIIBHOCTh M3YUYCHHS OTACIBHBIX TEM Kypca ¢
Y4E€TOM MEXMNPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JJOTUKH Y4eOHOTrO Mporiecca,
BO3pACTHBIX 0cOOeHHOCTEM oOyyatomuxcsa 10 - 11 kiaccos;

JaeT METOJAMYECKYI0 HHTEpIpPETalUi0 IeJiel HM3ydeHUs TNpeaMeTa Ha YpPOBHE
COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEJTHETO OOIIEro 00pa3oBaHUsl, COJIePKATEIbHON
XapaKTEPUCTUKH TUIAHUPYEMBIX PpE3yJbTaTOB OCBOCHHS OCHOBHOH 00pa3oBaTElbHOMN
IpOrpaMMbl  CpeHEro oO0Iero oOpa3oBaHUsi (JIMYHOCTHBIX, METANpPEIMETHBIX,
MIPEIMETHBIX ), OCHOBHBIX BUJIOB Y4E€OHO-ITO3HABATEIILHON JEATEIIBHOCTUA 00yJaroerocs
0 OCBOCHHIO cojiepxaHus npeaMera. [1o BceM Ha3BaHHBIM MO3UIIMSAM B IIporpamme 1o
XUMHUU COOJTIOJICHa IPEEMCTBEHHOCTh ¢ (eiepanbHOi pabodeil mporpaMMoil OCHOBHOT'O
oOuiero oOpa3zoBaHMsl MO XUMHHM (s 8-9 KiaccoB 00pa3oBaTENbHBIX OpraHU3aLUM,
0a30BbIN YPOBEHB).

[Tporpamma 1o XuMuu SBISIETCSI OPUSHTUPOM ISl COCTABIICHUS pA0OYHMX MPOTPaMM,
aBTOPBl KOTOPBIX MOTYT TIPEIJIOKUTH CBOM TMOAXOA K CTPYKTYPHPOBAHHUIO U
MOCIIEIOBATEIbHOCTA M3yYEHHUS Y4eOHOro MaTepualia, a TaKXe CBOE BHUJCHUE
OTHOCUTEIHPHO BO3MOXXHOCTH BBIOOpAa BAapUATUBHOW COCTABJISIONICH COACPIKAHUS
npeaMeTa JOMOJHUTENBHO K 00s3aTeIbHON (MHBAPUAHTHOM) YaCTH €0 COJIePIKAHMUS.

Xumuueckoe 00pa3oBaHHE, MOITYYAaEMOE BBIMTYCKHHUKAMU 00111e00pa30BaTeIbHON
OpraHu3alliy, SBISETCS HEOThEMJIEMOM YacThl0 HMX OOpPa30BAaHHOCTH M CIYKHUT
3aBEPIIAOIIMM 3TAllOM peaan3allid Ha COOTBETCTBYIONIEM 0a30BOM YpPOBHE KITIOUEBBIX
[IEHHOCTEH, MPUCYIIHUX IIEIOCTHOM CHCTEeME XUMHUYecKoro oOpaszoBaHus. KirrodueBbie
IIEHHOCTH KacaroTCS TO3HAHWS 3aKOHOB MPHUPOJBI, (HOPMHUPOBAHUS MHUPOBO33PEHUS H
oOl1el KyJIbTypbl YEJIOBEKA, a TaKXKE SKOJOIMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JIOPOBbI0 W MNpUPOIHON cpene. Peanmusyercs xumuueckoe o00Opa3oBaHUE
oOyyarommxcsi Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHUsl CpeACTBaAaMU Y4eOHOIO
npenMera «XuMus», CoiepKaHue U MOCTPOCHUE KOTOPOIo ONPE/IEIeHbI B TPOrPaMME 10
XUMHUHU C y4€TOM cHenu(pUKd HAyKW XUMUH, €€ 3HAYCHUs B MO3HAHUM TPHUPOJBI U B
MaTepHaIbHON JKM3HU OOIEeCTBa, a TakKXKe C y4eToM OOIuX IeJied W TPHUHIIMIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO 001Iero o0pa3oBaHus B
Poccuiickon @enepanumu.

[Ipu dopmupoBanuu coaepkaHusi mpeameTa «XUMHUS» YUTCHBI CIEAYIOUIUE
MOJIOKEHUS O crielu(PHKe U 3HAYCHUU HAYKU XUMUHU.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B CO3/IaHUU
HOBOM 0a3pl MaTepuadbHOM KyJIbTYpbl, BHOCHUT CBOW BKJIad B (OpMHUpPOBAHUE
PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, B CO3JaHUE IICJIOCTHOTO TPEACTaBIeHUs 00
OKPYXAIOIeM MHUPE KaK O €IWHCTBE MPHUPOJILI U YEIOBEKa, KOTOpoe (hOpMUPYETCS B
XUMHUH Ha OCHOBE TOHUMAaHHUSI BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEr0 MUPaA, OCO3HAHUS
B3aMMOCBSI3U MEXAY CTPOCHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOXXHBIMU OOJIACTIMHU
IPUMEHEHUS.



CoBpeMeHHasi XUMHA KakK HayKa CO3WJATENbHAsl, HayKa BBICOKMX TEXHOJIOTUUA
HaIlpaBJIeHa Ha PElIeHUE rI100abHBIX TPOOJIEM YCTOMUYUBOTO Pa3BUTHS YEIOBEUYECTBA -
CBIPbEBOM, DHEPreTHYECKOH, ITHIIEBOM, HSKOJIOTHYSCKOW O€30IMacHOCTH M OXPaHBI
310poBbs. TeCHO B3aUMOJIEHCTBYSI C IPYTUMH €CTECTBEHHBIMU HAayKaMH, XUMHUS CTaja
HEOTHEMJIEMOI YaCThI0O MUPOBOU KYJIBTYPhI, HEOOXOAMMBIM YCIIOBUEM YCTICIIHOTO TPpyAa
U KU3HU KaXKJ0T0 YjeHa o0IlecTRBa.

B cooTBeTcTBUM ¢ 00MIMUMH LIETSMU U IPUHITMIIAME CPETHETO 00ITero o0pa3oBaHus
conepxkanue npeamera «Xumus» (10 - 11 kimaccel, 0a30BBIM ypOBEHb H3YUCHHS)
OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOyYaroUIuxcs,
HEOOXOIUMYI0O UM [IJIsi BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEIIHOTO
BKJIFOUCHHSI B J)KM3HBb COIIMYMa, TIPOJOJDKEHUST 00pa30BaHMsI B Pa3IMUHBIX O0JIACTSX, HE
CBS3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBJsIIOIIMMHU MpeIMeTa «XUMUS» ABJISIIOTCS 0a30BbIe KypChl - «OpraHudeckas
xumus» U «O011as 1 HeopraHuyeckasi XUMHUsI», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKW: CUCTEMA 3HAHUM 1O HEOPTaHUYECKON XUMUU
(c BKIItOUEHHMEM 3HAHWUU W3 OOIEH XUMHUHU) U OpraHndecKod xumuu. DopMupoBaHUE
JTAHHOM CHUCTE€Mbl 3HAHUN MPU H3YUYCHHHM TMpeaMeTa OOECIeYUBAET BO3MOXKHOCTh
pPacCMOTPEHHUsI BCET0 MHOT000pa3usi BEHIECTB HA OCHOBE OOIIMUX TOHSTHM, 3aKOHOB W
TEOPUU XUMUMU.

CtpykTypa coaepkanuss KypcoB - «Opranuwdeckas xumus» u «OOmas u
HEOpraHuyecKas XuMus» cpopMrpoBaHa B IporpaMMe 1o XMMUU Ha OCHOBE CUCTEMHOT'0
MOJIX0/1a K M3YYCHHIO Y4eOHOT0 MaTepraia i 00yCIOBIICHAa HICTOPUIECKA O0OCHOBAaHHBIM
pa3BUTHEM 3HAHUN Ha OIPEEIECHHBIX TEOPETUUECKUX YPOBHSIX. B Kypce oprannyeckoit
XUMHM BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHYECKOM TEOPUH CTPOECHUS
OpPraHWYECKUX COEAMHEHUW, a TaKKE Ha YPOBHE CTEPEOXMMHUYECKUX U DIEKTPOHHBIX
NPEICTaBICHUA O cTpoeHUHu BemiecTB. CBeneHus 00 M3ydaeMbIX B KypCe BEIIECTBax
JAIOTCS B Pa3BUTUU - OT YIJIEBOJOPOAOB 1O CIOXHBIX OHUOJOTMYECKH AaKTHUBHBIX
coeMHEHU. B Kypce opraHn4ecKkoi XUMHH MOIYYaroT pa3BUTHE CHOPMHUPOBAHHBIE HA
YpPOBHE OCHOBHOI'O 00mIero oOpa3oBaHUs IE€pBOHAYAIbHBIE TMPEICTABICHUS O
XUMUYECKON CBSI3M, KIAaCCU(DUKAIIMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX CTPOEHUS, O XUMUYECKOU PEAKIIUU.

B nmpeamere «Xumusi» 6a30BOro ypoBHS pacCMaTpPUBAETCS M3YUYEHHBIM HAa YpOBHE
OCHOBHOTO 001Iero oOpa30BaHUA TEOPETHUECKUN MaTepuas ©  (HaKTOIOTHICCKUE
CBEJCHUS O BEIECTBAX U XUMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO01mas u
HEOpraHuyeckas XUMHs» OOyYarolMMCSl MPEAOCTaBIsAE€TCS BO3MOKHOCTh OCO3HATh
3HAYEHUE TMEPUOJAMYECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOJ0JIOTMYECKUX
MO3UIMH, TIIYOKE TOHSATHh HCTOPUUYECKOE H3MEHEHHE (QYHKIMHA STOTO 3aKOHAa - OT
o0o61IaromIel 10 00BICHSIONIEH U MPOrHO3UPYIOLIEH.

Envnasa cucremMa 3HaHMM O BaXKHEWIIMX BEIMIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX M MNPHUMEHEHHUH, A TAKKE O XMMHUYECKHX pEaKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MpOoTeKaHus ononHseTcsa B Kypcax 10 u 11 kinaccoB anemeHTamMu



COZIepKaHMsl, UMEIOIIUMHU KYJIbTYPOJIOTHYECKUN U NPUKIATHON XapakTep. JTU 3HAHUS
CIOCOOCTBYIOT MOHUMAaHUIO B3aMMOCBS3U XUMUU C IPYTUMU HAyKaMH, PaCKpBIBAIOT €€
pOJib B TO3HABATEIBHOM U TMPAKTUYECKOW JESTEIHHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBaXXEHHUs K MPOLIECCY TBOpUECTBA B 00JIACTH TEOPUM U MPAKTUYECKHUX
NPWIOKEHUH XWMHH, TOMOTAIOT BBIMYCKHUKY OPHEHTHUPOBATHCS B OOIIECTBEHHO H
JUYHOCTHO 3HAYMMBIX MpPOoOJeMax, CBS3aHHBIX C XUMHUEH, KPUTUUYECKU OCMBICIMBATH
uHGOPMAITUIO U IPUMEHSITH €€ JIsl TIOTIOTHEHUS 3HAHUHN, PEIeHUsT MHTEUICKTYyaJIbHbBIX U
AKCIEPUMEHTAJIbHBIX HCCieoBaTebCckuX 3anad. ConepxkaHue yd4eOHOro mMpeaMera
«XUMUSA» JAHHOTO YPOBHS M3Y4YEHUSI OpPUEHTUPOBAHO Ha (QopMHUpOBaHHE Y
00y4YaromMxcsi MUPOBO33PEHYECKONM OCHOBBI ISl TOHUMaHUs (PUITOCOPCKUX UACH, TAKMX
KaK: MaTepuaJibHOE E€IUHCTBO HEOPraHUYEeCKOrO0 U  OPraHMYecKoro Mupa,
0OyCJIOBJIGHHOCTh CBOWMCTB BEIIECTB HMX COCTaBOM M CTPOCHHEM, IT03HABA€MOCTb
MPUPOJIHBIX SIBICHUM IMyTEM SKCIEPUMEHTA U PEUICHUS MPOTUBOPEUUN MEXKITYy HOBBIMHU
dbakTaMu M TEOPETUUYECKUMHU TMPEANOCHUIKAMH, OCO3HAHWE POJIM XUMHUU B PEIICHUU
AKOJIOTMUECKUX MPOoOJieM, a Takke MpoOsieM cOepekeHUs IHEPTeTUUYECKUX PECYPCOB,
CBIPbsl, CO3JJaHUSI HOBBIX TEXHOJIOTMI U MAaTEpUaJIOB.

B mnane peleHus 3ajad BOCIMTAHUS, PA3BUTHS M COIMATU3AIUU O0YyYarOMUXCs
MPUHATHIE TPOTPAMMOM 110 XUMUU MOAXO/IbI K OMPEIETICHUIO COIEPKaHMs U IOCTPOEHUS
npeaMeTa npeaycMaTpuBaroT (GOPMUPOBAHUE Y 00YUAIOIIUXCS YHUBEPCATbHBIX YU€OHBIX
JENCTBUHN, UMEIOIUX 0a30BOE 3HAUCHUE JIJISI PA3TUYHBIX BUIOB JCSITEIBHOCTH: PEIICHUS
npoOjieM, T[IOMCKa, aHajiu3a U 00paboTku uHOpMaKMK, HEOOXOAUMBIX IS
PUOOPETEHMSI OTBITA TPAKTUIECKOUN U UCCIIEA0BATEIIbCKON ASSITEIIPHOCTH, 3aHUMAIOIIEH
BOKHOE MECTO B MO3HAHUU XUMHUH.

B nmpakTtuke npenogaBaHus XMMUU KaK HA YpPOBHE OCHOBHOTI'O OOIIEro 00Opa3oBaHus
TaK U Ha YpPOBHE CPEIHEro oOIIero oopa3oBaHusi, MPU OMPENEICHUU COACPKATEIHHOM
XapaKkTepUCTUKU I1IeJIeM M3y4deHUs MpeIMeTa HalpaBJICHHUEM IE€PBOCTEIICHHOMN
3HAYUMOCTHU TPAAUIIMOHHO MPHU3HAETCS (HOPMUPOBAHHE OCHOB XMMHUYECKOM HAYyKU KakK
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JIEATEIbHOCTH YEJIOBEKAa U KakK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METOAMYECKON TOUKU 3PEHUS TaKOU
MOJIXOJ K ONPEACIICHUIO LIeJIe U3ydeHUs TTPEAMETA SBJISICTCS. BIIOJIHE OIPaB/IaHHbBIM.

[maBHBIMU TENSAMU U3YYEHUS TpeaMera «XHUMHUS» Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus HA 0a30BOM YPOBHE SBIISIFOTCS:

dbopMuUpOBaHNE CHCTEMbl XHMHYCCKHX 3HAHUN KaK Ba)KHEHIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KApTHHBI MHPA, B OCHOBE KOTOPOH JIEKAT KIKOYEBBIEC IMOHSTHS,
dbyHIaMEeHTabHBIE 3aKOHBI M TEOPHUU XUMHUHU, OCBOCHHUE SI3bIKAa HAYKH, YCBOCHHE U
NOHMMaHUE CYIIHOCTU JOCTYMHBIX OO0OOLIEHUH MHPOBO33PEHUECKOr0 XapakTepa,
03HAKOMJICHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBJICHUS;

(dbopMUpOBaHUE U pa3BUTHUE MTPEACTABICHHUIN 0 HAYYHBIX METO/IaX TO3HAHUS BEILIECTB
U XUMUYECKHUX pPeakiinii, HeOOXOIUMBIX JJIsl MPUOOPETEHUSI YMEHUN OPUEHTUPOBATHCS B
MUpE BEIIECTB U XUMUYECKUX ABJICHUMN, UMEIOIIUX MECTO B IPUPOJIE, B IPAKTUYECKON U
MMOBCEIHEBHOM KU3HU;



pa3BUTHE YMEHHH W CIIOCOOOB JEATEbHOCTH, CBS3aHHBIX C HaOIIOJCHUEM U
OOBSACHEHHEM XHMHUYECKOrO JKCIEPUMEHTa, COOJIOJCHUEM TMpaBuil 0e30MMacHOro
oOpaleHus ¢ BEIIeCTBAMH.

ConeprkaTenbHasi XapaKTEpUCTHKA LIeJIel U 3a]1a4 U3yUeHHUs PEeIMETa B IporpaMMme
10 XMMHUH YTOYHEHA W CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMH NPHOPUTETAMHU B
cucTeMe cpeaHero oomiero oopaszoBanusi. CeroHs B MpenojaBaHUd XUMHUH B OOJIbIIEH
CTENEHU OTJAETCs MPEANOYTCHUE MPAKTHUECKON KOMIIOHEHTE COJEepXKaHUS OOydeHMUS,
OPHMEHTHPOBAHHON Ha IMOJATOTOBKY BBITYCKHHKA OOIE00pa3oBaTEIbHON OpraHU3aIlnH,
BIIQJICIONIETO HE HAOOpPOM 3HAHWM, a (YHKIMOHAJIBHOW TPAMOTHOCTBIO, TO €CTh
croco0amMu ¥ YMEHHSIMU aKTUBHOT'O TOTYYEHUS 3HAHWN M MPUMEHECHHS X B PEATbHOU
YKU3HHU JJIST PEIICHUS TPAKTUYECKHUX 3a]1ad.

B 9Toil CBsA3M MpW W3YYCHHWH MpeaMeTa «XHMHUS» TOMUHHUPYIOIIEEe 3HAYCHUE
MpUOOPETAIOT TaKHUE IENIH U 3a]1a4H, KaK:

ajganTanys OOydYarolIuXCs K YCIOBHSIM JUHAMHUYHO Pa3BUBAIOIIETOCS MUDA,
dbopMupoBaHWE WHTEIUIEKTYaJIbHO Pa3BUTOM JTUYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOSTECILHOMY IMPUHATHIO IPAMOTHBIX PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUsAX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMCHCHUEM;

(dopMHpoBaHUE y O0YYAIOIIMXCS KIOYEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETECHIIMI),
UMEIONINX YHUBEPCAIbHOE 3HAYCHHUE JUISA PA3JIMYHBIX BHJIOB JICATCILHOCTH: PCIICHHS
npoOjieM, TMOWUCKA, aHalu3a U o0paboTKM MHpOpMAIUU, HEOOXOIUMBIX IS
MpUOOPETEHHS OMbITa JEATEILHOCTH, KOTOpas 3aHMMaeT Ba)XXHOE€ MECTO B IO3HAHUH
XUMHH, a TaKXKe JJIg OICHKH C TO3UIMH DKOJIOTHYECKOM Oe30IMacHOCTH XapaKTepa
BITUSTHUS BEIIECTB M XUMUYECKUX MTPOIIECCOB HA OPTaHU3M YeJI0BEKA M PUPOIHYIO CPEIY;

pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, WHTEUICKTYaTbHBIX UM TBOPYECKUX
CIIOCOOHOCTEW O0Y4YalOIIMXCA: CIHOCOOHOCTH CaMOCTOATENbHO MPUOOpETaTh HOBBIE
3HaHHUS TI0 XUMHUU B COOTBETCTBHUU C JKM3HCHHBIMHU IOTPEOHOCTSIMHM, HCIIOJIb30BATh
COBpeMeHHbIe HH()OPMAIIMOHHBIE TEXHOJIOTHH JIJIS TOMCKA U aHAIU3a Y4eOHOM U HAy4YHO-
MONYJISPHONW HH(POPMAITUH XUMUYECKOTO COJICPIKAHHUS;

dbopMupoBaHHE W Pa3BUTHE y OOYUYAIOIIUXCS AaCCOIMATHBHOTO M JIOTHYECKOIO
MBIIIUICHUS, HAOII0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOMWMBI, B YAaCTHOCTH, TPU TUIAHUPOBAHUW ¥ TIPOBEICHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCITUTAHHUE y 00yUYarOIIMXCs YOSKICHHOCTH B TYMaHUCTUYECKOM HAMPaBIECHHOCTH
XUMHH, €€ BaXHOM pOJIM B pEHIEHWH TJIOOAIBHBIX TPoOJeM palOHAILHOIO
MIPUPOJIONIONIL30BAHUS, TIOTIOJIHEHHUS JHEPreTMUECKHUX PECYpCOB U COXPaHCHHS
MIPUPOJTHOT'O PABHOBECHS, OCO3HAHMS HEOOXOIMMOCTH OEPEKHOTO OTHOIIEHHUS K IPUPO/IS
¥ CBOEMY 3/I0POBBIO, a TAK)KE MPUOOPETEHUS OTIBITA UCTIOTH30BAHUS TTOTYICHHBIX 3HAHUM
JUISL TIPUHSATHS TPAMOTHBIX pPEIICHUH B CHTYaIlUAX, CBSI3aHHBIX C XHMHYCCKUMHU
SIBJICHUSIMU.



Hemn wu 3amaud  wu3ydeHuss mnpeaMera «XUMHUS» TOJIYYWIH MOAPOOHYIO
METOAMYECKYI0 MHTeprperauio B pazjene «llnaHupyembie pe3ynbTaThl OCBOCHHS
POrpaMMbl 10 XUMHUU», TAKUM 00pa3oM O0ECredeHO YETKOE MPEACTABICHUE O TOM,
KaKue 3HaHUS U YMEHUSI UMEIOT MPSIMOE OTHOIIEHUE K pealu3aliii KOHKPETHOM 11elu.

B ydeOHOM 1utaHe cpeaHero oOumiero odopa3oBaHUs HpeaMer «XuMus» 0a3z0BOro
YPOBHS BXOAWT B COCTaB MPEAMETHON 00macTn «ECTeCTBEHHO-HAYYHBIE MPEIMETHI.

OO011ee Ynciio 4acoB, peKOMEHOBAHHBIX JIJISI U3YUCHHS XUMUH, - 136 yacoB: B 10
KJacce - 68 JacoB (2 yaca B Heziento), B 11 kiacce - 68 yacoB (2 yaca B HEZCIIO).



COAEPXAHME OBYYEHUA

10)KJIACC

Teopernyeckue 0CHOBBI OPraHMYECKOM XUMHUHU

[Ipenmer OpraHMYecKOW XUMHUHU: €€ BO3HMKHOBEHHWE, Pa3BUTHE W 3HAYCHUE B
NIOJIyYEHUH HOBBIX BEIIECTB U MaTepUanoB. Teopusi CTpOEHUS! OPraHMYECKUX COETUHEHU
A.M. bytnepoBa, ee OCHOBHbIE MONOXKeHUsA. CTpYyKTypHbIe (OPMYIbI OPraHUYECKHX
BeulecTB. ['omororus, n3omepus. XUMHAYECKasl CBSI3b B OPraHUYECKUX COCIUHEHHAX -
OJIMHAPHBIEC U KPATHBIE CBS3H.

[IpencraBnenne o kiaccupuKalud OpPraHUYECKUX BemecTB. Homenknarypa
OpPraHWYEeCKUX COCAMHEHUN (CUCTEeMaTHuecKas) U TPUBUAJIbHbIE Ha3BaHMUS BaKHEUIINX
NpecTaBUTeNel KJIaCCOB OPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAJIbHbIE METOAbl W3y4YEHUs BEUIECTB M HMX IPEBPALLCHUN:
O3HAKOMJIEHHE C 00pa3liaMu OpraHMYeCKHX BELIECTB U MaTepuajlaMd Ha MX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJ OpPraHMYECKMX BEIIEeCTB, HAOJIIOJEHUE U  OINHCAHUE
JEMOHCTPALIMOHHBIX ONBITOB MO MPEBPAILIEHUIO OPIrAHUYECKUX BEIECTB IIPU HarpeBaHUU
(naBneHue, oOyriaMBaHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psil. MeTaH u 3TaH - NpOCTEUIINe
MPEICTaBUTENN AJIKAaHOB: (PU3UYECKHE U XMMHUYECKHE CBOMCTBA (peaKIuu 3aMelleHus U
rOpeHuUs), HaXOXJECHUE B PUPOJIC, MOTYUCHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJOTMYECKUN psAJ. OTWUIEH U MNPONWIEH -
MPOCTEUIIINE MPEACTABUTENIN AJIKEHOB: (PU3MYECKUE U XUMUYECKHUE CBOWCTBA (peaKIuu
TUAPUPOBAHUS, TaJOTEHUPOBAHMSI, THUJpATAlMM, OKHUCICHUS U TOJIUMEpHU3allun),
MOJIyYEHHUE U IPUMEHEHUE.

Ankaguensl: OyrtagueH-1,3 u metmiOyTaaueH-1,3: cTpoeHue, BaxXHEHIIHe
XUMHUYECKHUE CBOMCTBA (peakius noaumepusaiun). [lonydueHre CHHTETUYECKOTo KayuyKa
Y PE3UHBL.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUH psija. AIETWICH -
MPOCTEUIITUI TPEICTABUTENh AJTKWHOB: COCTaB, CTPOCHHE, (PHM3UYECKHE U XUMHUYECKUE
CBOMCTBAa (peaklMyd TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THIpATAIllMH, TOPEHHS),
MOJIyYEHHUE U IPUMEHEHUE.

Apensbl. beH3oi: coctaB, CTpoeHHEe, PU3NUECKUE U XUMUUECKUE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MONYYEHUE U TPUMEHEHUE. TOKCUYHOCTH apEHOB.
['eHeTnyeckass CBSI3b MEXAY YIJICBOAOPOAAMH, MNPUHANICKAINIUMU K Pa3JIMUYHBIM
KJIaccam.

[IpupoaHbie UCTOYHUKHU YTIEeBOAOPOI0B. [IpupoaHbiil ra3 u nmomyTHbIE HEPTSIHBIC
ra3el. HedTpb 1 ee npoucxoxaenue. CrnocoObl nepepaboTKku HEPTH: EPErOHKA, KPEKUHT
(TepMUYeCKHA, KaTaduTH4eCKuil), muponus. I[IpogykTel mepepaboTku HePTH, UX
NpUMEHEHUE B TMPOMBIIUIEHHOCTH W B ObITy. KameHHBIM yroib M NPOAYKTHl €ro
nepepadoTKu.



OKCNEpUMEHTAIBHBIE  METOJAbl M3YYEHHMS BEHIECTB W WX MPEeBpallCHUIA:
O3HAKOMJICHHE C OOpasllaMu IuTacTMacc, KaydyKoB M pe3uHbl, Kojuieknuu «HedTb» u
«YTONIb», MOAEIUPOBAHUE MOJEKYJ] YIJIEBOAOPOJOB M TAJOT€HOIPOU3BOIHBIX,
MIPOBEJICHUE MTPAKTUYECKON PabOThI: MOTYyUCHHUE STHIICHA U U3YYEHUE €T0 CBOMCTB.

PacuerHble 3agaun.

Bobluucienus mo ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bema, KOJnuecTBa
MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIIMU TT0 U3BECTHBIM Macce, 00bEMY, KOJTUUECTBY
OJIHOT'O M3 MCXOJIHBIX BEIIECTB WM MPOJYKTOB PEAKIIUH).

Kucsopoaconepskamue opranHu4ecKue coeJMHEHHUs

[IpenenvHbIE OTHOATOMHBIE CIIUPTHI. METaHO U 3TAHOJ: CTpOeHue, (pu3ndeckre u
XUMUYECKUE CBOMCTBA (peaklMu C AaKTUBHBIMM METAJUIAMH, TaJOr€HOBOIAOPOAAMU,
rOpeHue), NpuMeHeHue. BoopoiHbIe CBSI3M MEXAY MOJIEKYJIaMu CIUPTOB. [lelicTBue
METaHOJa ¥ 3TAHOJIA Ha OPraHU3M YEJIOBEKA.

MHOroatroMHbi€ CIUPTHI. DTUICHTIIMKONb U TJIMIIEPUH: CTpOEHUE, (PU3NYECKUE U
XUMUYECKUE CBOWCTBA (B3aMMOJICMCTBUE CO IIEIOYHBIMU METAJJIAMHM, KauyeCTBEHHAas
peakisi Ha MHOrOaTOMHbIE crUpThl). [lelicTBue Ha opraHu3M uenoBeka. [[pumenenue
[JIMLEPUHA U STUICHTIJIUKOJIA.

®deHon: cTpoeHue MOJEKYbl, GU3NUECKHE U XUMHYECKHE CBOMCTBA. TOKCUYHOCTH
¢denomna. [Ipumenenue denona.

Anbnerunsl. DopMmanbaerui, aletanbAerul: CTpoeHue, GU3nyeckue 1 XUMUYECKHe
CBOMCTBA (peaKuy OKHCICHUSI U BOCCTAHOBIICHUS], KAU€CTBEHHBIE PEAKIINH ), OTYYCHUE
Y IPUMEHEHMUE.

OOHOOCHOBHBIE TpeeNbHbIe KapOOHOBBIE KHUCIOTH. MypaBbHMHAs U YKCYyCHas
KHUCJIOTBI: CTPOCHHE, PU3NUECKHE U XMMUYECKUE CBOMCTBA (CBOMCTRBA, OOIIKE /IS Kilacca
KHCJIOT, peakius dTepudukaluu), noaydeHue u npuMenenue. CTeapuHoBasi U OJIEMHOBAs
KHUCJIOThI KaK MPEACTABUTENIM BBICIIUX KapOOHOBBIX KHUCJIOT. MblIa KaK COJU BBICIIMX
KapOOHOBBIX KUCJIOT, UX MOIOIIee ACHCTBUE.

CrnoxxHble 3QUpbl KaK TPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MAPONHM3 CIONKHBIX
a¢upos. Kupsl. I'naponus xupos. [Ipumenenue xupoB. buonoruueckas poib KUPOB.

VYrneBonbl: coctaB, kiaccU(dUKalMs YriaeBOJOB (MOHO-, M- U MOJUCAXaApUJbI).
['moko3a - mpocTelmii MOHOCaxapu: OCOOEHHOCTH CTPOEHUSI MOJIEKYJIbI, (pu3nueckue
U XUMHUYECKHe CBoWcTBa (B3aumojeiictBue ¢ rugapokcuaom wmenau(Il), oxucienue
aMMHUAYHBIM PAcCTBOPOM OKCHAa cepedpa”), BOCCTAHOBJIEHHE, OPOKEHHE TIIIOKO3bI),
HaXOXJEHUE B IPUPOJIE, TPUMEHEHUE, Onosoruueckas posib. @orocunres. Dpykro3a Kak
U30MEP TITIOKO3BI.

Kpaxman u wnemnono3a Kak npupogHble nonumepbl. CTpoeHHe Kpaxmana Hu
1esuioa03bl. Ou3nyeckre U XMMUYECKUE CBOMCTBA KpaxMalia (THAPOJIN3, KaueCTBEHHAs
peaKIusi C HOJ0M).

DKCIEpUMEHTAIIbHbIE METO/IbI U3YUYEHUS BEUIECTB U UX MPEBPAILICHUI: IPOBEICHUE,
HaOJII0/ICHUE U OTUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOpEHUE CIIUPTOB,
KaueCTBEHHBIE PEaKIIMU OJTHOATOMHBIX CIIUPTOB (OKUCIeHUE 3TaHoja okcuom Mmeau(Il)),
MHOTI'0OAaTOMHBIX CIIUPTOB (B3aUMOJEHUCTBUE TIIMIIEPUHA C TUAPOKCUIOM



meau(Il)), ampmerumoB (OKHCIEHHE aMMHAYHBIM pacTBOpoM oOKcuja cepedpa(l) u
ruapokcuaom  Menu(Il), B3aumopeiicTBUEe Kpaxmajia C HOAOM), IIPOBEACHUE
PAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuerHble 3anaun.

Breraucienns mo ypaBHCHHIO XUMHUYECKON peakimuu (Macchl, 00beMa, KOJIMIeCTBA
MCXOJTHOTO BEIIECTBA MJIH MTPOIYKTa PEAKIIUH 110 H3BECTHBIM Macce, 00beMy, KOJTUYCCTBY
OJTHOTO U3 UCXOJIHBIX BEIIECTB WX MPOTYKTOB PEAKIINN).

A30Tcoep:Kale OpraHnyeckue coeuHeHus

AMHMHOKHCIIOTBI KaKk aM(OTEepHBbIC OpraHuYeckue coeauHeHus. Duznueckue u
XUMHUYECKHE CBOMCTBA aMMHOKHUCIIOT (Ha IIpuUMepe IiIulMHa). bruonoruueckoe 3HaUeHUE
aMUHOKHCIIOT. [lenTuakbl.

benku kak npupoIHbIE BHICOKOMOJIEKYJIApHBIE coeiMHeHU. [lepBuuHas, BTopuyHas
U TpPETUYHAs CTPYKTypa O€lKOB. XHMHYECKUE CBOMCTBA OCJIKOB: THAPOIU3,
JeHATypalusi, KaYeCTBEHHbIEC PEAKIIUU HaA OCJIKU.

DKCIepUMEHTAIBHBIC METO/IbI M3yUCHHS BEIIECCTB U UX NPEBpaIlleHUI: HaOII0IeHUE
U OINHUCAHUE JIEMOHCTPAIIMOHHBIX OIbBITOB: JEHATypalus OCJKOB MpU HarpeBaHUH,
IIBETHBIE PEAKIIMU OEJIKOB.

BLICOKOMOJIeKyHHprIe COCIMHCHUA

OCHOBHBIC TIOHATUS XHUMHU BBICOKOMOJICKYJIAPHBIX COGI[HHCHI/Iﬁi MOHOMCD,
IMOJIUMCEP, CTPYKTYPHOC 3BCHO, CTCIICHDb ITOJIMMCPHU3allU, CPCIHAA MOJICKYJIIPpHAA Macca.
OcCHOBHBIE MCTOJIbI CMHTC3a BBICOKOMOJICKYJISIPHBIX COCI[I/IHGHI/Iﬁ - [MoJIMMEpur3aluvsad u
ITOJIMKOHACHCAL M.

9KCHCpI/IMeHTaJ'IBHBIe MCTOJAbl H3Y4YCHHUSA BCHICCTB W  HX npeBpameHHﬁ:
O3HAaKOMJICHHUC C o6pa3uaMH MNpUPOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH, IINIaCTMACC,

Kay4yKOB.

MexnpeaMeTHbie CBA3U

Peanmnsanps MeXnpeaMETHBIX CBSA3€M NPH M3YYEHUM OPraHUYecKor xumuu B 10
KJIacCe OCYUIECTBIIAETCS 4Yepe3 HCIIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAyUHbIX
NOHATUM, TaK WM TOHATHUMN, SBJIIFOLIMXCS CUCTEMHBIMM JUII OTHENBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIC TIOHTHS: SBIICHUE, HAYYHBIN (haKT, TUIIOTE3a, 3aKO0H,
TEOpUsi, aHAJIU3, CUHTE3, KiIaccu(uKalus, NepUOAUYHOCTb, HAONIOJEHUE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJIETMPOBAHHUE.

®dusuka: Matrepus, IHEPrus, Macca, aToM, 3JEKTPOH, MOJIEKYJIA, SJHEPreTUYECKUI
YPOBEHb, BELIECTBO, TENO, OOBEM, arperaTHOE COCTOSHHUE BEIIECTBA, (PU3NUYECKUE
BEJIUYHMHBI U €IMHUIBI UX U3MEPEHUS.

buonorus: kieTka, opranusm, 6uocdepa, 0OMEH BELIECTB B OPraHU3ME,
¢dboTocuHTE3, OUOIIOrMYECKH aKTUBHbIE BellecTBa (OEKU, YTIeBOAbL, KUPbI, (DEPMEHTHI).

l'eorpadusi: mMuHEpanbl, TOpHBIE MOPOIBI, TOJE3HBIE HCKOMAEMbIE, TOILIUBO,

PECYpCHI.



TexHonorus: IMUIICBBIC IIPOAYKTBI, OCHOBBLI PAIMOHAJIBHOT'O ITMTAHWA, MOIOIIUC
cpeacTBa, JICKAPCTBCHHBIC 1 KOCMCTUYCCKUEC IIPLIIapaThbl, MAaTCpHUAJIbl U3 HCKYCCTBCHHBIX
N CHHTCTHUYCCKHX BOJIOKOH.

11)KJIACC

OBIIIAA U HEOPTAHUYECKASA XUMUSA
Teopernueckue 0CHOBbI XUMHH

XUMHUYECKUM 37eMeHT. AToM. flipo aTtoma, W30TOIbI. JJIEKTPOHHAs 000JOYKa.
DHepreTUdeckne YpPOBHH, MOIypOBHH. ATOMHBIC OpOWTanmu, S-, P-, O- 2JIeMEHTHI
Oco0eHHOCTH pacrpeiesieHUsl AIEKTPOHOB M0 OPOUTANISIM B aTOMaX AJIEMEHTOB MEPBBIX
YeThIPEX MEePUOJIOB. DIEKTPOHHASI KOHPUTypaLisi aTOMOB.

[lepuonnueckuii 3akoH u Ilepuonnueckas cucremMa XUMHYECKUX 3eMeHToB [ 1.
MenneneeBa. CBs3b IEPUOANYECKOTO 3aKOHA U [leproauyeckor CHCTEMBI XUMHYECKUX
sanementoB J[.MI. MenneneeBa ¢ COBPEMEHHOM TEOPHEH CTPOCHHUS ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMUMHUYECKHX JJIEMEHTOB U O0OpazyeMbIX HMU
MPOCTBIX U CIIOKHBIX BEIIECTB IO TpymraM U MepuojaM. 3HAYEHHUE MEPHOIUYECKOTO
3aKOHa B Pa3BUTUH HAYKH.

Crtpoenue BellecTBa. XuMHUYECKasi CBSI3b. Buabl XuMHUyeckoil CBsi3M (KOBaJ€HTHAs
HENoJIsIipHasE W TMOJSIpHAsl, HWOHHAs, MeTajuindeckas). MexaHuzMmbl 0Opa3oBaHUs
KOBaJICHTHOW XMMHUYECKON CBsi3u (OOMEHHBIN M JOHOPHO-aKIenTOpHEIN). Bogopomnas
CBsI3b. BaJIeHTHOCTB. DNEKTpOOTpULATENBHOCTh. CTEneHb OKUCICHMS. FIOHBI: KATUOHBI U
AHHOHBL.

BemectBa MOJEKYJIAPHOIO M HEMOJEKYJISIPHOTO CTPOEHUSA. 3aKOH IOCTOSIHCTBA
CcOCTaBa BelllecTBa. TUIBI KPUCTAUIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT THUIIa KPUCTAIUIMYECKOU PELLIETKH.

[lonsiTHe 0 MUCTIEPCHBIX CUCTEMax. VICTUHHBIE U KOJUIOMIHBIE pacTBOpbL. MaccoBas
JIOJISl BEILIECTBA B PACTBOPE.

Knaccudukanuss Heoprannyeckux coeauHeHuil. HomeHknaTypa HEOpraHMYecKHX
BellecTB. ['eHernueckas CBI3b HEOPraHMYECKUX BEILIECTB, NPUHAJICKAIMNX K
Pa3JIMYHBIM KJIACCaM.

Xumnueckas peakius. Kitaccudukanus XuMU4ecKuX peakifii B HEOPraHnIeCKOon U
OpraHUYECKOM XHWMHMHM. 3aKOH COXPAaHEHUs MacChl BEIIECTB, 3aKOH COXPAaHEHUS U
MIPEBPALLIEHUS SHEPTUU TP XUMUYECKUX PEAKIUSAX.

CKOpoCTh peakIuu, €€ 3aBHUCHUMOCTb OT pa3iudHblX ¢akropoB. OOpaTtumbie
peakuuu. XUMUYECKOe paBHOBecHE. DAKTOPBI, BIMAIOMINAE HA COCTOSHUE XUMHYECKOIO
paBHoBecus. [Ipunmun Jle [larenbe.

DnekTponuTuyeckass aucconuanua. CunbHble W cialbble 37eKTpoiauThl. Cpena
BOJHBIX pAacTBOPOB BEUIECTB: KHCIHAsl, HEUTpasbHas, ILIeIOo4Hass. Peakunu HOHHOrO
oOMeHa.

OKUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINU.



OKCNEpUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB M HUX IPEBPAIICHUMN:
neMoHcTpanus Tabnun «llepuoguyeckas cucremMa XuMHYecKux anemeHtoB ..
MeHeneeBay, n3ydyeHrue MOENICH KPUCTAUIMUECKUX PELIeTOK, HAOII0/ICHUE U ONHCaHUE
JIEMOHCTPALIMOHHBIX W J1aOOPATOPHBIX OMBITOB (Pa3iOoKEHHE MEPOKCHIA BOJOpPOAA B
MPUCYTCTBUU KaTaJIU3aToOpa, OMPEIEIIEHUE CPEeObl PACTBOPOB BELIECTB C IOMOIIBIO
YHUBEPCAJILHOIO MHJIUKATOpa, PEaKIIMd MOHHOrO OOMEHA), TPOBEICHUE MPAKTHISCKOM
paboThl «BrnusiHue paznmuyHbIX PaKTOPOB HA CKOPOCTh XUMHUECKON PEaKIIMK.

PacuerHnlie 3agaun.

PacyeTsl 0 ypaBHEHUSIM XMUMHUYECKUX PEAKIMH, B TOM YHCIE TEPMOXUMHUYECKUE
pacyeThl, PaCUEThl C UCIOJIb30BAHMUEM ITOHATHS «MACCOBAst JOJISI BELIECTBAY.

Heopranunueckass xumus

Hemeramnel. Tlonoxenue HemetamioB B Ilepuogmyeckoit cucremMe XUMHUYECKHUX
sanemenToB JI.M. MenneneeBa u 0COOCHHOCTH CTpoeHUs1 aToMOB. Dusnueckue cBoicTBa
HEMETAJJIOB. AJTIOTPOIUSI HEMETAUIOB (Ha TpuMmepe Kuciopopa, cepsl, dochopa u
yriiepoaa).

XUMHUUYECKUE CBOWCTBA BAXXHEUIIUX HEMETA/UIOB (TaJIOTEHOB, CEphbl, a3oTa,
docdopa, yraepoga U KpeMHHS) U UX COEAMHEHUH (OKCHIOB, KUCIOPOICOAEPHKAIINX
KHUCIIOT, BOJOPOAHBIX COEIUHEHUN).

[IprMeHeHnEe Ba)KHENIIMX HEMETAIOB U KX COSAUHEHHM.

Merannsl. Ilonoxkenne MerauioB B llepuogmdeckod CHUCTEME XUMHUYECKUX
sanemeHToB J[.1. MenneneeBa. OcCOOEHHOCTH CTPOCHHUS PIEKTPOHHBIX 000JI0YEK aTOMOB
metaiuioB.  OOmume  gusuueckue  cBoiicTBa  MertayiioB.  CruiaBpl  METaJIJIOB.
DJIEKTPOXUMHUUECKUN PsiJT HAMIPSHKEHUN METaJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KaJIUid, KaJbI[UH, MarHuM,
ATIOMUHU, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COEAUHEHUI.

OO61ue cmocoObl MoNTy4eHns MeTauioB. [IpuMeHeHe MeTamioB B OBITY U TEXHUKE.

DKCIepUMEHTAJIbHbIE METOJIbl U3YUEHHS BEUIECTB U MX MPEBPALICHUI: U3yUYECHHE
Koulekiuu  «MeTtaiiel W CIUIaBbl»,  00paslloB  HEMETAJUIOB,  pEIICHHE
AKCTIEPUMEHTATIBHBIX 3a7a4, HaOMI0JCHUE U ONHUCAaHUE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OIBITOB (B3aUMOJICUCTBUE TUAPOKCUIA aTFOMUHUS C PACTBOPaAMU KUCIIOT
U 1IeJI0YEeH, KAUeCTBEHHbBIC PEAKIIMU HA KATUOHBI METAJLIIOB).

Pacuernsbie 3anaum.

PacueTsl Macchl BeliecTBa Wik 00beMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce Wi 00beMy OJHOI'0 W3 YYacCTBYIOUIMX B PEAKIMHU BEIIECTB, PACUYEThl MACChI
(oObeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMHU, €CIU OJHO U3 BEIICCTB MUMEET
MIPUMECH.

Xumus 4 Ku3Hb. MeKnpeaMmeTHbie CBI3H

Pone xumuu B o0O0eClEUEHHHM DSKOJIOTHYECKOW, HSHEPreTUYECKOW U IHILIEBOM
0€301acHOCTHU, Pa3BUTUU MeAUIUHBI. [[OHATHE O HAYYHBIX METO/IaX MTO3HAHUSI BEIIECTB U
XMMHUYECKUX PEAKIUN.



[IpencraBnenust 06 00X HAy4YHBIX MPHUHLHUIAX HPOMBIIUIEHHOTO IOJYyYEHHUS
Ba)KHEUIIINX BEILIECTB.

Yenosek B MUpE BEIIECTB U MAaTEPUAJIOB: BAXKHEUIIME CTPOUTEIBHBIE MAaTEpUAIIbI,
KOHCTPYKIIMOHHBIE ~ MATEPHUAJIBI, KpPACKH, CTEKIO, KepaMuKa, MaTepuanbl IS
3JIEKTPOHUKH, HAHOMATEPHUAJIbl, OpPraHUUECKHE U MUHEpPaIbHbIE YIOOPEHHUS.

XuMHUSL W 3I0pOBbE UEJIOBEKA: IIPAaBWJIA HCIIOIb30BaHUS JIEKAPCTBEHHBIX
npenaparoB, NpaBuiia OE30MacCHOr0 HCIOJIb30BAaHUS IpEnapaTroB OBITOBOM XMMHUU B
MMOBCEIHEBHOM KU3HU.

Peanuzanusi MeXNpeAMETHBIX CBSI3€H MPU W3YYEHUH OOIIEH W HEOPTraHUYECKOU
xuMuu B 11 Kilacce OCyLIECTBIISIETCA Yepe3 MCIONb30BAaHUE KAK OOLIMX €CTECTBEHHO-
HAay4YHBIX TOHATHUM, TAK W NOHATHH, SBISAIOIIMXCS CHCTEMHBIMU JUIA OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO6uiue ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAYy4YHbIN (aKT, TUNIOTE3a, 3aKOH, TEOPHS,
aHaJlu3, CHHTE3, KiIacCupuKauus, MEepPUOAUYHOCTb, HAONIOEHUE, HKCIEPUMEHT,
MOJIEIIMPOBAHUE, U3MEPEHUE, SIBJICHHE.

dusuka: MmaTepus, SJHEPrus, Macca, aToM, MIEKTPOH, IIPOTOH, HEUTPOH, HOH, U30TOII,
PaAMOAaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUd YpPOBEHb, BELIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, (U3NYECKUE BEIUYUHBI U €IUHUIBI UX H3MEpPEHUs,
CKOPOCTb.

buonorus: knerka, opranusm, 3KocucTemMa, ouocdepa, Makpo- U MHUKPOIJIEMEHTHI,
BUTAMUHBI, OOMEH BEUIECTB B OPraHU3ME.

['eorpadusi: MuHEpasibl, TOpPHBIE TOPOABI, IOJIE3HBIE HCKOMAeMble, TOIUIMBO,
peCypCBL.

TexHomorusa: XMMHYECKask MPOMBIIUIEHHOCTh, METAJLTYPIrHsl, IPOU3BOJICTBO
CTPOUTENIBHBIX ~ MAaTEpPUAIOB,  CEIbCKOXO3SMCTBEHHOEC  IIPOM3BOJCTBO,  IUIIEBasd
IIPOMBIIIJIEHHOCTb, (bapmaneBTHYECKast ITPOMBIIIJIEHHOCTb, ITPOU3BOJICTBO
KOCMETMYECKUX  IIpernaparoB, IPOU3BOACTBO  KOHCTPYKLHMOHHBIX  MaTe€pHUasoB,
AJIEKTPOHHAS IPOMBILIIEHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE CPEJHEI'O OBIIIEI'O ObPA3OBAHUA

®I'OC COO ycranaBnuBaeT TpeOOBAHUS K PE3yIbTaTaM OCBOCHUS 00 y4arOlUMHUCS
oporpaMM cpeaHero oOmiero o0pa3oBaHusl (JIMYHOCTHBIM, METAlPEIMETHBIM U
npeaMeTHbM).  HayuHo-meToguyeckoil OCHOBOM JUisl  pa3palOTKM  IUTAHHPYEMBIX
pe3yJIbTaTOB OCBOCHMSI NMPOTPAMM CPEIHEro OOIIEro oOpa3oBaHUs SIBISIETCS CUCTEMHO-
JEATENIbHOCTHBIN MOAXO/.

JIMUHOCTHBIE PE3YJIbTATbBI

B cooTBETCTBUM C CHCTEMHO-IEITEIBHOCTHBIM OAXO0A0M B CTPYKTYPE JIMUHOCTHBIX
pE3yJIbTATOB OCBOEHUS MpeAMeTa «XHUMHsI» Ha YPOBHE CpeaHEro o0Iero oopa3oBaHus
BBIJICJICHBI CIIEAYIOIINE COCTABIIAIOIINE:

OCO3HaHWE 00 YJaIOIIUMHUCS POCCUUCKON IPaskIaHCKON HICHTUIHOCTH - TOTOBHOCTH
K CAMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIPEAETICHHUIO;

HAJIMYKME MOTUBAIIMH K O0y4EHHUIO;

I[eJICHANPABIICHHOE Pa3BUTHUE BHYTPEHHUX YOEXKIEHUW JIMYHOCTU Ha OCHOBE
KITFOUEBBIX [IEHHOCTEW W UCTOPUUYECKHUX TPAJAUIINIA 0a30BOM HAYKW XHUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBAThCS B  CBOEH
JIEATENBHOCTH [IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMMU, ITPUCYLIUMU LEIOCTHOW CUCTEME
XUMHYECKOr0o 00pa3oBaHus;

HaJU4Yue MPaBOCO3HAHUS SKOJIOTMYECKON KYIbTYpPbl U CHOCOOHOCTH CTABUTH LIEJIU U
CTPOUTH )KU3HECHHBIE IJIAHBI.

JIM4yHOCTHBIE PE3yJIbTATHl OCBOCHHS NIPEAMETA «XHUMUS» JOCTUTAIOTCSA B €IUHCTBE
y4eOHOM W BOCHUTATEIBHOW [EATEIbHOCTH B COOTBETCTBHUM C TYMaHUCTUYECKUMH,
COLMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U HJI€AIaMUA POCCUHCKOTO
IPaXKIAHCKOTO OOIIECTBA, MPUHITHIMHU B OOIIECTBE HOPMAMU M MPaBHJIaMU MTOBEICHUS,
CIOCOOCTBYIOIIIMMU ~ TIpOIIECCaM  CAaMOTMO3HAHUSI, CaMOPa3BUTUS UM HPABCTBEHHOIO
CTaHOBJICHUS TUYHOCTU 00YYaIOUTUXCSI.

JInuyHOCTHBIE  pe3ynbTaThl  OCBOCHMSI  IpeaMera  «XUMHSD»  OTPaXaroT
chOPMHUPOBAHHOCTh  OTBITA IMO3HABATEIHPHOW W  MPAKTHYECKOW  ACSITEIbHOCTH
00y4arIMXcs M0 peaanu3aly MPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YKCII€ B YACTH:

12) rpakIaHCKOro BOCIIUTAHUS:

OCO3HAaHMSI OOYYAIOIIMMUCS CBOUX KOHCTUTYLHMOHHBIX TpaB M O0O0s3aHHOCTEM,
YBOKEHHS K 3aKOHY U IIPaBONOPSAKY;

MIPEACTABIICHUS O COL[MATIBHBIX HOPMAX U NPABUJIAX MEXKINYHOCTHBIX OTHOLICHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NEATENbHOCTH MPU CO3AAHUU Y4EOHBIX
MPOEKTOB, PEUICHUH YYEOHBIX M TO3HABATENBHBIX 3a/1ay, BBIMOJHEHUM XUMHUYECKUX
DKCIEPUMEHTOB;



CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JJOTUKY U apTyMEHTHI
JIPYTUX TIPU aHAIU3€ PA3JIMUHbBIX BUJIOB YUEOHOU I€ITEIHbHOCTH;

13) maTpMoTHYECKOro BOCIUTAHMS

LEHHOCTHOI'O0 OTHOILLIEHHSI K UICTOPUYECKOMY H HAYYHOMY HACJIEANI0 OTEUECTBEHHOM
XUMUH;

yBOXEHUS K TIPOIECCY TBOpPYECTBA B OO0JACTH TEOPUM U TPAKTUIECKOTO
NPUMEHEHUS] XUMHH, OCO3HAHUSI TOr0, YTO JOCTWKEHHUS HAyKU €CTh pe3yJbTar
JUTUTENBHBIX HAOJIOACHUMN, KPOMOTIUBBIX AKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO
Tpy/Ja YYEHBIX U MIPAKTUKOB;

MHTEpeca M TMO3HABATEJIbHBIX MOTHUBOB B MOJIYYEHHUU W TOCIEIYIOIIEM aHAJIN3e
uH(OpMAIH O MEPEAOBBIX IOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUHU;

14) fyXOBHO-HPaBCTBEHHOT'0 BOCIIHTAHUSI:

HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO MIOBE/ICHNUS,

CIIOCOOHOCTH OIIEHHWBATh CUTYalluH, CBS3aHHBIC C XMMHYECKUMU SIBICHUSMU, U
NIPUHAMAThH OCO3HAHHBIC PEIICHHUSI, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U
IIEHHOCTH,

TOTOBHOCTH OIICHUBATh CBOE IMOBEICHUE W TIOCTYIIKH CBOMX TOBAPHUIIEH C TO3HITHIA
HPABCTBEHHBIX U MTPABOBBIX HOPM M OCO3HAHUE MOCIIEJCTBUN ITUX MOCTYIKOB;

15) popmupoBaHus KyJIbTYPHhI 310POBbSI:

NOHMMAaHUS LIEHHOCTEN 30pOBOro U 0€30MacHOro 00pasa KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PU3HUECKOMY U IICUXUYECKOMY 370POBbIO;

coOmroeHnss mpaBwi Oe3omacHOro oOpamieHusi ¢ BellecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU J1€ATEIbHOCTH;

MOHMMAaHUS IEHHOCTH TPaBWJ WHIMBUAYATHHOTO M KOJJICKTUBHOTO 0OE30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOLIUX 3/I0POBBIO U )KU3HH JIIOJIEH;

OCO3HAHUSl TIOCIEACTBHIA W HENPHUATHS BPEIHBIX NPUBBIYEK (YmOTpeOIeHUs
QJIKOT'0JI5, HAPKOTHKOB, KypEHHUsI);

16) TpyaoBOro BocnuTAHUSI:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-UCCIIEI0BATEIbCKON JESATEIbHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUECKON U APYTUX BUJIAX JCITEILHOCTH;

YCTAaHOBKM Ha AKTMBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a/lady COLMAIbHOU
HAIIPaBJICHHOCTH (B paMKax CBOETrO KJacca, IIKOJbI);

MHTEpEca K MPAKTHYECKOMY U3yUYEHUIO NpOo(ecCuid pa3InyHOro poja, B TOM YUCIe
Ha OCHOBE ITPUMEHEHUS MTPEAMETHBIX 3HAHUMN M0 XUMHH;

YBaXXEHHUS K TPYLY, JIOJSAM TPyAa U Pe3yibTaTaM TPYIOBOU J1EITEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUAYaJIbHOW TPAaeKTOpUM 0Opa3oBaHUs,
Oyaymeid mnpodeccuu M peaau3alud COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYE€TOM
JUYHOCTHBIX HHTEPECOB, CLIOCOOHOCTEN K XUMHUH, UHTEPECOB U MOTPpEeOHOCTEN 00I11eCTBa;



17) 3K0JIOTHYEeCKOro BOCIUTAHMS:

HKOJIOTUYECKU 1€IeCO00pa3HOro OTHOIICHUS K MPUPOAE, KAK HCTOYHUKY
CYILIECTBOBAHMUS KU3HU Ha 3€MIIE;

NOHUMaHMS  TJI00AJBbHOrO  XapakTepa HKOJOTMYECKUX TMpoOJieM, BIIUSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLUAIIBHOM CPEIbI;

OCO3HAHMSI HEOOXOIMMOCTH HCIOJNB30BAHUS JTOCTHXKEHUM XUMHH JI pElIeHUs
BOIIPOCOB PAILIMOHAIBHOTO IMTPUPOJIOIIOIB30BAHUS;

AKTUBHOT'O HEINPHUSTHS JCUCTBUH, NPUHOCIIIUX BPEI OKPYKAIIIEH NPUPOIHOU
cpelne, yMEHHsS TMPOTHO3HPOBATH HEOJIArONPUSTHBIC HKOJIOTHYECKHUE TMOCIIEICTBUS
IPEANPUHUMAEMBIX JEUCTBUM U NPENOTBPAIIATH UX;

HaJIMYUsl Pa3BUTOTO YKOJIOTMYECKOT0 MBIIUIEHUS, SKOJIOTHYECKON KYJIbTYpPbI, OIbITA
JEATENBHOCTH HKOJOTMYECKON HAIpPaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS WMH B
M03HABATEIbHON, KOMMYHUKAaTUBHON M COLMATILHOM MPAKTUKE, CIIOCOOHOCTU U YMEHHS
AKTUBHO MPOTUBOCTOSTH UICOIOTUU XeMOPOOUH;

18) meHHOCTH HAYYHOI0 MO3HAHUSI:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOUN MPAKTUKY;

MOHMMaHUs CIeU(UKN XMMHUN KaK HaAyKd, OCO3HAHMS €€ POJu B (DOPMUPOBAHHUH
PAIMOHAIBHOTO HAYYHOT'O MBIIIJICHUS, CO3JaHUM IEJTOCTHOTO TMPEACTABICHUS 00
OKPYXAIOIIeM MHpE KaK O €JUHCTBE MPUPOJBI U YEIOBEKA, B MO3HAHWM TPUPOIHBIX
3aKOHOMEPHOCTEH M PEIICHUH MPOOJIEM COXPaHCHUSI IIPUPOTHOTO PABHOBECHS;

yOKIEHHOCTH B 0CO00H 3HAYUMOCTH XUMHUH JJISI COBPEMEHHOM ITUBHIIM3AIMU: B €€
I'YMaHUCTUYECKOW HANpaBJICHHOCTH W BaXHOW pOJM B CO3JaHUM HOBOW 0a3bl
MaTEepPHAIIBHONW KYJbTYpPbhl, PEHNICHUU TJIO0ATBHBIX MPOOJIEM YCTOMYHMBOTO DPA3BUTHS
YEJIOBEYECTBA - ChIPbEBOM, YHEPTETUUECKOM, MUIIIEBON U KOJIOTHYECKOU O€30MaCHOCTH,
B Pa3BUTUU MEIUIIMHBI, O0ECIIEUYEHUU YCJIOBUHM YCHEIIHOTO TPyAa U SKOJIOTHYECKU
KOM(DOPTHOM KU3HM KaKJIOTO WIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHMMAHWS CYIIHOCTH METOJOB TO3HAHUS,
UCIIONIb3YeMBIX B E€CTECTBEHHBIX HayKaX, CIHOCOOHOCTH WCIOJB30BaTh IOTy4aeMbIe
3HAHMS JJI9 aHaJIu3a U OOBSICHEHHS SIBIICHUN OKPY>KAIOIIEro MUpa U MPOUCXOASIINX B
HEM W3MEHEHUI, yMEHHWs JelaTh OOOCHOBAaHHBIC 3aKIIOUCHHS HAa OCHOBE HAy4YHBIX
(haKTOB ¥ UMEIOIIUXCS JAHHBIX C IEJTBIO TIOTYYCHUS IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITENIHHO HMCIIONh30BaTh XUMHUYECKHE 3HAHUS JUIS PEIICHUS
po0JieM B peaibHbIX KU3HEHHBIX CUTYaIIUX;

MHTEpeca K TO3HAHUIO U UCCIIEI0BATEIHCKON e TeHbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOPA30BAHUIO,
K aKTUBHOMY ITOJTYYEHHUIO HOBBIX 3HAHWUU MO XMMHH B COOTBETCTBHM C >KH3HCHHBIMH
NOoTPEeOHOCTAMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B paslIWyHBIX cdepax MpodecCuoHaTbHON
NESITETHbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHUS yU€OHOTO TIpeaMeTa « X UMHUSI» Ha YPOBHE
CpeaHero o011ero 0opa3oBaHus BKIIOYAIOT:

3HAUYMMBbIE U1t dbopmMupoBaHus MHUPOBO33pPEHUS o0 y4arImuxcs
MEXIUCIUIUIMHAPHBIE  (MEXIpPEIMETHbIE) OOIleHAyYHbIe TOHSATUS, OTpa)Karolue
[[EJIOCTHOCTh HAYYHOW KapTHUHBI MUpPA U CIIeU(DUKY METO/IOB MMO3HAHMS, UCTIOIB3YEMbIX
B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, DHEPrus, SBJICHUE, MPOIECC, CUCTEMA,
HAy4HbIN (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHsl, HCCIIEIOBaHUE,
Ha0JII0/ICHHE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIE y4eOHble JeHCTBUS (ITO3HABATENbHbIE, KOMMYHHUKATUBHBIE,
peryJisTUBHbBIE), oOecreunBaronie GopMUpoBaHUE (PYHKIMOHAIBHOW T'PAMOTHOCTH U
COLIMATILHOM KOMIIETEHIIMU 00yJarouuxcs;

CIIOCOOHOCTh OOYYaIOIIMXCS HCIOJNIb30BaTh OCBOEHHBIE MEXIUCHUILIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUSI U YHUBEpPCAJbHbIE yueOHbIE JEHCTBUS B O3HABATEIILHOU U
COLIMAJIbHOM NPAKTHUKE.

MeranpeaMerHble  pe3ynibTaThl  OTpa)XaloT  OBJIAJCHUE TMO3HABATEIIbHBIMH,
KOMMYHUKAaTUBHBIMU U PETYJISSTUBHBIMU YHUBEPCATbHBIMU Y4EOHBIMU JIEHCTBUSIMU.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS
ba3oBble Jiornuyeckne AeHCTBUS:

CaMOCTOSITEIbHO (DOPMYJIMPOBATH U AKTyalM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccmaTpuBaTh;

OMPENENATh LENU IEeATEIbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUU UX TOCTHKEHHUS,
COOTHOCHUTD PE3YJIbTATHI JCATEIBHOCTH C TOCTABICHHBIMHU LIEISIMH;

WCIIOJIb30BATh NP OCBOCHUHU 3HAHUM MPUEMBI JIOTUYECKOT'0 MBIIIUIEHUS - BBIACHATh
XapaKTEepHbIE NPU3HAKU MOHSATUM W YCTAaHABIMBATH MX B3aUMOCBS3b, HMCIIOJIb30BATh
COOTBETCTBYIOIIIME MOHSTHS JIsl OOBSICHEHUS OTACNbHBIX (PAKTOB U SIBJICHU;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJIsl KJIACCU(PUKAIMU BEIIECTB U XUMUUYECKUX
peakiuu;

YCTaHABJINUBATh NPUYNHHO-CIICICTBEHHBIE CBA3U MEXAY U3YyUYa€MbIMU SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE PACCYXKJECHUS (MHAYKTUBHbBIC, JEAYKTUBHbBIC, IO aHAJIOTHN),
BBISIBJISAITH 3aKOHOMEPHOCTM W NOPOTHUBOPEUYMA B PACCMATPUBAEMBIX  SIBIICHUSX,
(GhopMyIUPOBATH BHIBOJBI U 3aKIIIOUCHUS;

MIPUMEHATh B IPOLECCE ITO3HAHUS, HCIOIb3YEMBIE B XUMHUH CUMBOJMYECKHUE
(3HaKOBBIE) MOJIETIH, ITPEOOPA3OBBIBATH MOJICIIbHBIEC MPEACTABICHUS - XUMUUECKHUI 3HAK
(cuMBOJT) B7E€MEHTa, XUMHYecKas (GopMylia, ypaBHEHHE XUMHUYECKON pEaKIuH - TPH
pelieHnr y4eOHbIX MO3HABATENbHBIX U MPAKTUUYECKUX 3ajJlad, MPUMEHATh HAa3BaHHBIC
MOJEIbHBIE TPEACTABICHUS ISl BBISBICHUS XAPAKTEPHBIX NPU3HAKOB H3YYaE€MbIX
BEILIECTB M XUMUYECKUX PEAKIIUM.



ba3oBbie nccienoBarTe/ibCKue 1eMCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEMIECTB U XUMUUYECKUX PEAKIINIA;

dbopMynMpoBaTh IENU U 3aJa4d HCCIEIOBaHUS, HMCIOIH30BaTh TOCTABIICHHBIE H
CaMOCTOSITEILHO CHOPMYJIMPOBAHHBIE BOMPOCHI B KAY€CTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI i1 (JOPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABWIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUN;

BJIQJICTh HABBIKAMH CAMOCTOSITEILHOTO IJIAHUPOBAHUS U MTPOBEJACHUS YUCHUUECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHUs HaOM0laTh 3a XOJAOM Mpolecca,
CaMOCTOSITEJILHO TPOTHO3MPOBATh €ro pe3yiabTaT, (GopMyIHpoBaTh 0000MICHUS U
BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PpE3YJIBTATOB MCCIEIOBAHUS, COCTABIATH
00OCHOBAaHHBIN OTYET O MPOACIIAHHON paboTe;

NPUOOPETATh OMBIT YUCHUYECKON UCCIEA0BATEIbCKON 1 TPOEKTHON JIEATEIbHOCTH,
MPOSIBISATH CITIOCOOHOCTh U TOTOBHOCTh K CAaMOCTOSTEIIbHOMY MTOUCKY METOJ/IOB PEIICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMUHbIX METO/I0B O3HAHHUS.

Padora ¢ nnpopmanmeii:

OpPUEHTHUPOBATHCS B Pa3IMUHBIX HCTOYHMKAX MH(pOpMauuu (Hay4yHO-TIOMYJIsipHAs
JauTepaTypa XMMHUYECKOrO COJEp)KaHus, CIpaBOYHbIE MOCOOMs, pecypcbl MHTEepHETa),
aHAJIM3UPOBATh MH(MOPMALIMIO PA3JIUYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTUYECKH
OLICHHUBATh €€ JIOCTOBEPHOCTh U HENPOTUBOPEUYHBOCTb;

(dopMynupoBaTh 3aPOChl U MPUMEHATH PAa3JIMYHbIE METO/BI NIPU MTOUCKE U OTOOpE
uH(popMaIi, HEOOXOAUMOM /17151 BBIIOJHEHUS YU€OHBIX 3a7a4 ONpeeJIeHHOr O TUIIA;

npuoOpeTaTh OMBIT UCIOIB30BAHUS UH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3IUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BBIOMpPATh ONTUMAJBHYIO (DOpPMY MNPENCTABICHUS HH(POPMALUH
(cxembl, rpauKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH U JPYTHE);

UCIOJIb30BaTh HAYYHBIM SI3bIK B KAY€CTBE CPEICTBA IpH paboTe ¢ XUMHUYECKOM
uHpopMaIueil: MPUMEHITh MEXIpeaMeTHbIE (hU3nYecKue U MaTeMaTUYeCKne) 3HaKH U
CUMBOJIBI, (hOpMYJIbl, a00pEeBUATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeoOpPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTIJIAJHOCTH.

KoMMyHUKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKJAaeMOW TeMbl B XOJ€ Iuanora W/win
JMCKYCCUH, BBICKA3bIBaTh HJEH, (HOPMYITUPOBATH CBOU MPEMIOKEHHUS OTHOCUTEIHHO
BBITIOJTHCHUS MTPEITIOKEHHON 3a/1a4H;

BBICTYNIaTh C TIPE3EHTAIMel pe3yJbTaTOB I03HABATEIBHOW JIEATEIHLHOCTH,
MOJTYYCHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU IPH BBITOJIHEHUH
XUMHYECKOTO DJKCIIEPUMEHTa, MPAKTUIeCKOH padOThl TIO0 WCCIEIOBAHUIO CBOWCTB
W3Y4aeMbIX BEIIECTB, pPeaM3aliy y4eOHOTO MPOCKTa U (POPMYIHPOBATH BBIBOJIBI 1O
pe3ysibTaTaM MPOBEACHHBIX WCCIEIOBAHWN TyTeM COTJACOBAaHUS MO3WUIUKA B XO7e
o0CyXeHus U 0OOMEHa MHEHUSIMH.



PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

CaMOCTOATENILHO  IJIAHUPOBaTh W OCYIIECTBIATh CBOIO  TO03HABATEIHHYIO
JeSITeNIbHOCTD, ONPEIEIISIsl €€ IENIN U 3a]]a91, KOHTPOJIUPOBATH U TI0 MEPE HEOOXOTUMOCTH
KOPPEKTUPOBATh MpEJIaraéMblii ajJrOpUTM JEHCTBUN TPH BBHIMOTHCHUHA YYCOHBIX |
HCCIIEOBATEILCKUX 3a/a4, BbIOMpaTh HamOosiee A(h(PEKTUBHBIN COCOO0 WX pelIeHus C
Y4€TOM TOJYYEeHHsI HOBBIX 3HAHUN O BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIIECTBIISITh CAMOKOHTPOJb CBOEH JCSITENIPHOCTH HAa OCHOBE CaMOaHa W3a M
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATHI

[TpenmeTHbIE pe3yabTaThl OCBOCHUS IPOrPAMMBbI CPETHET0 00IIero 00pa30BaHUs 10
XUMHM Ha 0a30BOM YpPOBHE OPHMEHTHPOBAHbI Ha OOECIEUEHHE IPEUMYIIECTBEHHO
00111e00pa30BaTeNIbHON U OOIIEKYIHTYPHOU MOATOTOBKHU o0y4datomuxcs. OHU BKIIOYAOT
cnenupuyeckue A1 yueOHoro npeamera «XuMush HaydHble 3HAHUs, YMEHUS U CTIOCOObI
NEUCTBUH 1O OCBOEHHMIO, HWHTEPHpPETAallMd M NpeoO0pa3oBaHUIO 3HAHUM, BHUIBI
NEATEIbHOCTA 1O TMOJIYYEHUI0 HOBOTO 3HAHMS M NPUMEHEHUIO 3HAHWUW B PA3IUYHBIX
y4€OHBIX U PEANbHBIX KU3HEHHBIX CUTYallUiX, CBA3aHHBIX C XUMHEW. B mporpamme no
XUMUH NPEIMETHBIE PE3YJIbTATHI IPEACTABICHBI 110 TOAAM U3yYEHMUS.

K xonny oOyuenus B 10 kJiacce mnpeaMeTHbIE pe3yJbTaThl OCBOCHHSA Kypca
«Opranuyeckasl XUMUs» OTPaKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN O XUMHUYECKON COCTaBIISIFOLIEH €CTECTBEHHO-
HAy4YHOW KapTUHBI MUPA, POJIU XUMHUU B MMO3HAHUH SIBJICHUN MTPUPOJIBI, B POPMUPOBAHUU
MBILUICHUS ¥ KYJIbTYPBl JINYHOCTH, €€ (yHKIHMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOM
JUIS pelleHHus NPAKTUYECKUX 3aJad M IKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE CUCTEMOM XUMHUYECKUX 3HAHUI, KOTOPasi BKIOYAET: OCHOBOIOJIAratonue
HNOHATUS (XUMHUYECKHHM 3JIEMEHT, aTOM, DJJEKTPOHHAas 000J0YKa aTroma, MOJIEKYIa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTh, XHUMHMYECKasi CBs3b, CTPYKTYpHas (opmyia
(pa3BepHyTasi U COKpallleHHas), MOJIb, MOJISIPHAs Macca, MOJISIPHBIA 00bEM, YIIIepOIHbIH
CKeneT, (PyHKIMOHANbHAS TPYIIa, paJuKall, H30Mepusi, U30MEPbI, TOMOJIOTHYECKUH AL,
TOMOJIOTH, YTJIE€BOAOPOIBI, KHCIOPOJ W a30TCOAEpP)KALUME COEAUHEHUs, MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE COESAUHEHMS); TEOPUH M 3aKOHBI
(Teopus cTpoeHust opraHudeckux BemecTs A.M. byTiepoBa, 3aKOH COXpaHEHHs MacChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XUMHUHU; MUPOBO33PEHUYECKNE 3HAHNUS,
JeKale B OCHOBE IMOHWMAHMS NPUYUHHOCTH U CHUCTEMHOCTHM XMMHMYECKHUX SBJICHM,
(akTomornyeckue CBEJIEHUS O CBOMCTBAaX, COCTaBe, IOJYyYEHUHM U OE30MacCHOM
UCTOJIb30BAaHUM BAKHEHIIMX OPraHWYeCKUX BEHIECTB B OBITY U IPaKTUUYECKOH
NEeATEIbHOCTH YEI0BEKA;



c(OpPMHPOBAHHOCTh YMEHHUM BBISBISITH XapaKTepHbIE TMPU3HAKU  TIOHSTHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCIIONB30BATh COOTBETCTBYIOUIUE TMOHATHS NPH
OINMCAHUM COCTaBa, CTPOCHUSI M NIPEBPALIEHUI OPraHUYECKUX COEANHEHUM;

c()OpMHPOBAHHOCTh YMEHHM HCHOJIb30BATH XUMUYECKYI0 CHUMBOJHUKY IS
COCTaBJICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKpallleHHO#) (popmyi
OpPraHUYeCKUX BEIECTB M YPaBHEHUN XUMUYECKUX PEAKIMM, U3rOTaBIMBATh MOJEIH
MOJIEKYJT ~ OpraHMYEeCKMX BEIIeCTB I WUIIOCTPAllMM HMX XUMHYECKOTO |
IIPOCTPAHCTBEHHOI'O CTPOEHUS;

cOpMUPOBAHHOCTh YMEHMH yCTaHABIMBATh MPHUHAJICKHOCTh H3YUYEHHBIX
OpPTaHMYECKUX BEIIECTB MO UX COCTaBY M CTPOCHHUIO K OMPEACTIEHHOMY KIIAcCy/TpyIe
COeIMHEHUN  (YIJIeBOJOPOABL,  KHUCIOPOA W  a30TCOJAEp)KAllMe  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), JaBaTh KM HAa3BaHUA MO CHCTEMATHYECKOU
Homenkiaatype (IUPAC), a Take NpPUBOAWTHL TPUBHAIBHBIC HA3BAHUSA OTACIbHBIX
OpPraHUYECKUX BEHICCTB (ITUJICH, NPOIWJIEH, AaleTHJICH, ITWJICHIJIMKOJb, TIUIEPUH,
¢deHon, dopmanbaerua, aneTambAeTHA, MypaBbUHAs KHUCJIOTA, YKCYCHas KHCJIOTa,
OJIEMHOBAas KUCIIOTA, CTEApUHOBAs KHUCJIOTA, TII0K03a, (PYKTO3a, Kpaxmal, IeJUII0JI03a,
TJIUIMH);

c(hOpMHPOBAHHOCTh YMEHMSI ONPEAEIIATH BUIbI XUMUYECKON CBSA3U B OPraHUYECKHUX
COEJIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh  YMEHHUS TMPUMEHATH TMOJIOKEHUS TEOPUH  CTPOCHUS
opranudeckux BemectB A.M. byriepoBa st 0ObSICHEHUS 3aBHCHUMOCTU CBOWCTB
BELIECTB OT UX COCTABAa U CTPOEHUS; 3aKOH COXPaHEHMsI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTEepHU30BaTh COCTaB, CTPOCHUE, (PU3HUECKUE U
XUMHUYECKUE CBOWCTBA TUIIMYHBIX MPEACTABUTENICH PAa3NMUYHBIX KJIACCOB OPraHUYECKUX
BEIIECTB (METaH, 3TaH, STWIEH, MPOIWIEH, aleTwieH, OyraaueH-1,3, MetwiOyTaavueH-
1,3, O€H30JI, METAaHOJ, 3TaHOJ, JTWICHIJIUKOJb, TJHIEPUH, (PEHOJ, aleTanbIeru/,
MypaBbUHasi U YKCYCHasi KHUCIJIOTHI, TJIOKO3a, Kpaxmal, IeJUTI003a, aMUHOYKCYCHas
KHUCIIOTA), WJUTIOCTPUPOBATh TEHETUYECKYI0 CBS3b MEXKIYy HUMHU YpaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIHI C UCIIOIB30BAHUEM CTPYKTYPHBIX (GOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPHU30BATh HICTOYHUKH YTIEBOJOPOIHOTO ChIPhS
(He(Th, MPUPOAHBIH r'a3, YTOib), CIIOCOOBI UX MEPEPAOOTKHU U MPAKTUIECKOE MPUMEHEHHUE
IPOAYKTOB NEpepadOTKu;

c(hOpMHPOBAHHOCTh YMEHHUM MPOBOJIUTH BHIYMCIICHUS [0 XUMUYECKUM YPABHEHUSIM
(Maccbl, OO0beMa, KOJMYECTBA MCXOJHOI'O0 BEIIECTBA WJIM IMPOJYKTAa PEAKIUU 10
U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OAHOIO M3 MCXOJHBIX BEIIECTB WU MPOAYKTOB
peakiun);

c(hOpMHUPOBAHHOCTh YMEHHM BIIAJETh CHUCTEMOW 3HAHWM 00 OCHOBHBIX METOaX
HAyYHOI'O MO3HAHUS, UCIONb3YEMBbIX B XUMHUH IPU W3YYEHUHU BEIIECTB U XMMHUYECKUX
SBJICHUW (HAOJIOJEHUE, H3MEPEHHE, SKCIEPUMEHT, MOJAEIUPOBAHHUE), HCIOIb30BATh
CHUCTEMHBIE XUMUYECKUE 3HAHUS ISl MPUHATHS PEIICHUN B KOHKPETHBIX YKU3HEHHBIX



c(hOpMHPOBAHHOCTh YMEHHM COONIOAATh MpaBWia TOJB30BAHMS XUMUYECKOU
MOCYJ101 U JIa0OpaTOPHBIM 000PYIOBaHUEM, a TAKKE MIPaBUiIa OOpaleHus ¢ BeleCTBaMu
B COOTBETCTBUM C MHCTPYKIUSMU IO BBIMOJIHEHUIO JJA00OPATOPHBIX XUMHUUECKUX OMBITOB;

c(hOpMHPOBAHHOCTh YMEHUI TUIAHUPOBATH U BBITIONHATh XUMHUUECKUH SKCTIEPUMEHT
(mpeBpaleHus] OpPraHUYeCKUX BEIIECTB NpPHU HArpeBaHUM, MOMyYeHUE OTUJICHA U
U3YYCHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMU OPTaHMYECKHUX BEIIECTB, JCHATYpaIUs
O€JKOB TpW HArpEeBaHUM, LIBETHHIC PEAKIMU OEIKOB) B COOTBETCTBHM C MpPaBHIAMHU
TEXHUKH O€30IacHOCTH TMpu OOpallleHMH ¢ BeUeCTBaMM U J1abOpaTopHBIM
000pylOBaHUEM, MPEACTABISATh pPE3yIbTaTbl XUMHUECKOrO SKCIIEpUMEHTa B (opme
3allMCU ypaBHEHUI COOTBETCTBYIOIIMX peakuuid U (OpMyIHpPOBATH BHIBOJABI HA OCHOBE
ATUX PE3yIbTATOB;

chOpMHPOBAHHOCTh ~ YMEHHUM  KPUTHYECKHM  AQHAIM3UPOBATH  XUMHYECKYIO
UH(POPMAIUIO, TOTyYaEMYI0 U3 Pa3HBIX HCTOUYHUKOB (CPEICTBA MacCOBOW MH(OPMAIIHH,
WNurtepHer u npyrux);

c(hOpMUPOBAHHOCTh YMEHUH COOIIOATh MpaBUiIa IKOJOTUUECKH 1e1eCO00pa3HOro
NOBENIEHUS! B OBITY M TPYAOBOM NEATEIHHOCTH B LIESIX COXPAHEHUS CBOETO 3/10POBbS U
OKpYXarolled MNPUPOAHON Cpelbl, OCO3HABaTh OIMACHOCTh BO3JEHCTBHUS HA >KHUBBIC
OpPTraHMU3MBbI ONPEIETIEHHBIX OPraHNYeCKUX BEIIECTB, MOHUMAs cMblch mokazatens [1/1K
(MpemenpHO TOMyCTUMOM KOHIICHTPAIIHH ), TOSICHITH Ha IPUMEpax croco0bl yMEHBIIICHHS
U MPEe0TBPAILlCHUsI UX BPEAHOI0 BO3EHCTBHS Ha OpraHU3M YeJI0BeKa;

Ui O0y4aloUIMXCs C OrPaHUYEHHBIMA BO3MOXKHOCTSMH 370POBBS: YMEHHUE
NPUMEHSTH 3HaHHS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX TIO3HAHUS BEIIECTB U XUMHUYECKUX
SIBJICHUI;

JUISL CIICTIBIX W CJIA0OBHISIIIMX OOYYalOIIMXCS: YMEHHE HUCIOIb30BaTh peabedHo
TOUEUYHYIO cucTeMy o0o3HaueHuit JI. bpaiins s 3anucu xumMmuueckux Gopmyi.

K koH1y o0yuenns B 11 ky1acce mpeaMeTHbIE pe3yJIbTaThl OCBOEHUS Kypca «O01mas
Y HEOPTraHMYECKasl XUMHUS» OTPaXkKaroT:

c(OpMUPOBAHHOCTb MPEJCTABICHUN: O XUMUUYECKOIN COCTABIIAIONIEH €CTECTBEHHO-
Hay4YHOW KapTUHBI MUpPa, POJIU XUMHUHU B NTO3HAHUU SIBICHUN PUPOJIbI, B GOPMUPOBAHUHU
MBILUICHUS ¥ KYJIbTYPBl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPaMOTHOCTH, HEOOXOAUMOM
JUISL pElIeHUs NPAKTUYECKUX 3aJad M HKOJIOTMYECKM OOOCHOBAaHHOI'O OTHOILIEHUS K
CBOEMY 37I0POBBIO U IIPUPOJHON CpELE;

BJIaJICHUE CUCTEMOW XMMHWYECKNUX 3HAHUM, KOTOPasi BKJIIOYAET: OCHOBOIIOJIATAIOIINE
HOHSTHSI (XUMHUYECKUH AIIEMEHT, aTOM, H30TOTL, S-, P-, d- DIIEKTPOHHBIE OPOUTAIH ATOMOB,
MOH, MOJIEKYJa, MOJIb, MOJIIPHBI 00BEM, BAJEHTHOCTb, 3JEKTPOOTPULATEIbHOCTD,
CTENEHb OKUCJICHMS, XUMHU4YECKass CBs3b (KOBaJ€HTHAas, WOHHAs, MeTaJuInyecKas,
BOJIOPOJIHAsA), KPUCTAUIMYECKAs PpEHIETKa, TUIbl XUMUYECKHX pPEakUuid, pacTBOp,
JJEKTPOJIUTBI, HEINEKTPOIMUTHI, JJIEKTPOIUTHYECKAS AUCCOLMALMSA, OKHUCIIUTENb,
BOCCTaHOBUTEIIb, CKOPOCTh XUMUYECKON PEaKIMU, XUMUUYECKOE PABHOBECHUE); TEOPUH U
3aKOHBI (TEOPHS IEKTPOITUTHUECKON THCCOUAIUY,



nepuonnueckuid 3akoH JI.JMI. MenneneeBa, 3aKOH COXpaHEHHsI MAacChl BEILIECTB, 3aKOH
COXpaHEHUS] U NPEBPAIICHUS SHEPTUU NPU XHUMHUYECKHX PEAKIMSIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3bIK XMMHUHW, MHUPOBO33PECHUYECKHE 3HAHUA, JIEXKAIIME B OCHOBE
MOHUMAHUS MPUYMHHOCTU M CHUCTEMHOCTHM XUMHUUYECKHUX SIBJICHUH, (PaKTOIOTHUUECKHUe
CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJIYYeHUH U 0€30MIaCHOM UCIOJIb30BAHUHU BaXKHEUIITUX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOM JIEATEILHOCTH YEITOBEKA;

c(OpMHUPOBAHHOCTh yMEHHWH BBISBISITh XapaKTEPHbIC TPU3HAKU TIOHSTHH,
YCTAHABJIMBATh WX B3aMMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIME TMOHITUA TIPU
OMMCAHUN HEOPTAaHUYECKUX BEIIECTB U UX NIPEBPAIICHUI;

c(OpMHPOBAHHOCTh YMEHHH HCMOIH30BATh XUMHUYECKYI0 CHMBOJHUKY IS
cocTaBiieHUsI (OpMYJT BEIIECTB U YPABHEHUNM XUMHUECKUX PEAKIINM, CUCTEMATUYECKYIO
Homenknatypy (IUPAC) u TpuBHMajgbHBIC Ha3BaHUS OTICIBHBIX HEOPraHMUECKHX
BEIIECTB (yrapHbIi ra3, yriieKuciblid ra3, aMMHaK, raieHasl u3BeCTh, HeralieHast H3BeCTb,
NUTHEBAs CO/la, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHHU OMNpEEIsiTh BAJICHTHOCTh M CTENEHb OKHUCIICHUS
XMMHYECKUX BJIEMEHTOB B COCAMHEHUAX PA3JIMYHOTO COCTaBa, BUJ XMMHUYECKOM CBS3U
(KOBaJICHTHAsl, HWOHHAs, MeETaJUIMuecKasi, BOJOPOJAHAs) B COCAUHEHUSAX, THII
KPUCTAJJIMYECKOW PEUIETKH KOHKPETHOrO BEUIECTBA (aTOMHAsI, MOJIEKYJIsIpHAsi, HOHHAs,
MeTaJUTMYecKasi), XapaKTep Cpellbl B BOJHBIX paCTBOPAaX HEOPraHMUYECKUX COCTUHECHUM;

c(hOpMUPOBAHHOCTh YMEHUM YCTaHABJIMBATh MPUHAIC)KHOCTh HEOPTaHUYECKHUX
BEIIECTB IO MX COCTaBYy K OMNpPEAETEHHOMY KJIACCY/TPYIe COEAMHEHHH (MpOCThIe
BEIIECTBA - METAUIBI W HEMETAJUIbI, OKCHIbI, OCHOBAaHUS, KHUCJIOTHI, aM(OTEpPHBIC
TUAPOKCHUBI, COIH);

c(hOpMHUPOBAHHOCTh YMEHUW pacCKpbIBaTh CMBICT Tepuoandeckoro 3akona /.M.
MenzeneeBa W JEMOHCTPUPOBATH €ro CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO H
MPOrHOCTUYECKYIO (DYHKIIUY;

c(hOpMUPOBAHHOCTh YMEHUU XapaKTEPU30BATh AJIEKTPOHHOE CTPOEHHUE aTOMOB
XUMUAYECKUX 0JJeMeHTOB 1-4 mepuonoB Ileprogndeckoid CUCTEMBI XHUMHUYECKHX
anemeHToB J[.M. MenaeneeBa, UCIOIB3Ysl MOHATHS «S-, P-, 0-3JIEKTPOHHBIC OPOUTATINY,
(QHEPTETUUYECKHE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH W3MEHCHHS CBOMCTB
XMMHYECKUX 3JIEMEHTOB M MX COCIMHEHHMM Mo mepuoaaMm u rpynnam llepmoamueckon
cucTeMbl XuMHuueckux dsemeHToB .M. Menneneesa;

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOWCTBA HEOPTaHWYECKUX BEUIECTB PA3JIUYHBIX KJIACCOB, NOJATBEPKAATH CYILIECTBOBAHHUE
FEHETUYECKOW CBSI3M MEXIYy HEOPraHMYECKHMMHU BEIIECTBAMHU C IOMOIIBIO YpPAaBHEHUM
COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHIL;

c(OpPMHPOBAHHOCTh yMEHHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU IO
pPa3IMYHBIM MPU3HAKaM (YUCILY U COCTaBY pearupyrollux BEMIECTB, TEIIOBOMY A PeKTy
peaKkIuu, N3MEHEHHUIO CTETICHEeH OKUCIICHHS DJIEMEHTOB, 00pPaTUMOCTH PEAKINH, YIaCTHIO
KaTajin3aropa);



c(hOpMHPOBAHHOCTh YMEHHMI COCTaBJIATh YPaBHEHHUS PEaKUUi pa3IUYHbIX THUIIOB,
NIOJIHBIE M COKpAILIEHHbIE YPAaBHEHUS PEaKLMi HOHHOTO 0OMEHA, YUUThIBAs YCIOBUS, U
KOTOPBIX 3TH PEAKLIMHU UAYT 0 KOHIIA;

c()OpMHPOBAHHOCTh ~ YMEHHM  TPOBOJUTH  PEAKIUH,  IMOATBEP)KIAOLINE
KAUE€CTBEHHBIN COCTAB PA3JIMYHBIX HEOPTAHUYECKHUX BEIIECTB, PACIO3HABATH OIBITHBIM
yTEM HOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHUYECKHUX BELIECTB;

c(OpMUPOBAHHOCTh YMEHUI pacKphIBaTh CYIIHOCTb OKHUCJIMTEIIBHO
BOCCTaHOBUTEJIbHBIX PEaKUUN MOCPEACTBOM COCTABIIEHUS AJIEKTPOHHOTO OanaHca 3THX
peaKuuii;

c(OpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOH
peakuu OT pa3jiMyYHBIX (DAaKTOPOB; XapakTep CMEIICHUS XUMHUYECKOrO0 paBHOBECHS B
3aBUCUMOCTH OT BHelIHero Bo3nenctsus (npunuui Jle [laTense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepU30BaTh XUMUUECKHE MPOIIECCHI, JIeKAIUE B
OCHOBE MPOMBIIUIEHHOTO TIOJYYEHUS CEpPHOM KHUCIOTBL, aMMHAKa, a TaKKe
c(hOpMUPOBAHHOCTDH MPEACTABICHUI 00 OOMIMX HAYYHBIX MPUHIMIAX M SKOJIOTHUECKUX
npobsieMax XMMUYECKOTro TPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI MPOBOJIUTH BBIYHMCIEHUS C UCIIOIb30BAHUEM MOHATHUS
«MaccoBasi J0JIsl BEeIECTBA B PACTBOPE», OOBEMHBIX OTHOIIICHUM ra30B MPU XUMUYECKUX
peakumsIX, Macchl BEUIECTBA WM 00beMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00beMy OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, TEIJIOBOTO d(deKrTa
peaklMy Ha OCHOBE 3aKOHOB COXPAHEHUsl MacChl BEIIECTB, MPEBPAIICHUS U COXPAHEHHUS
DHEPIuu;

c(OpMHPOBAHHOCT YMEHHMH COOJIIOATh MpaBWja TMOJb30BAHUA XUMHUYECKON
NOCYI0H U 1abopaTOPHBIM 000PYIOBaHUEM, A TAKXKE MpaBUiIa 0OpaIIeHHs C BEIIECTBAMU
B COOTBETCTBHH C MHCTPYKIUSMU IO BBITTOJIHEHUIO JIAOOPATOPHBIX XUMUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBHITTOTHATH XUMHUYECKHUM SKCIIEPUMEHT
(pasnokeHune nmepokcua BOAOPOa B MPUCYTCTBUU KaTaau3aTopa, ONpe/ieIeHue Cpeibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAIBHOIO WHAMKATOPA, BIMSHUE Pa3IUYHBIX
(bakTOpPOB HAa CKOPOCTh XUMUYECKON PEaKIuu, peaKIIMi HOHHOTO 0OMEHA, KaueCTBEHHbIE
peakiuu Ha cyibdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHUS, PELICHHE
HKCIEPUMEHTANbHBIX 33/1a4 1o Temam «Metais» u «HemeTanabsl») B COOTBETCTBUU C
paBUWJIAMHM TEXHUKH O€30MacCHOCTH MpU OOpallleHHH ¢ BEUIECTBAMHU W JIA0OPATOPHBIM
000py/lOBaHUEM, NPEACTABISTh PE3YIbTaThl XMMHUYECKOTO JKCIEPUMEHTa B (Qopme
3aliCH YPaBHEHUN COOTBETCTBYIOLIMX peaKkUil U (HOpMYIUPOBATH BHIBOJIBI HA OCHOBE
3TUX PE3YJIBTATOB;

cOpMHPOBAHHOCTh ~ YMEHHUWA  KPUTHMYECKHM  AHAIMU3UPOBATH  XUMHYECKYIO
UHpOpMAIMIO, TMOJyYyaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa  MacCOBOM
KOMMYHUKalu, IHTepHET U Apyrux);

c(hOpMUPOBAHHOCTh YMEHUH COOMIOAATH MPaBUiIa KOJIOTHUECKH 1IETIECO00Pa3ZHOTO
NOBEICHUS B OBITY U TPYAOBOW JEATEIBHOCTH B IENSIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKPY’KAIOIIEH NPUPOJHOU CPEBI, OCO3HABATh ONACHOCTh BO3JCHCTBUS HA KUBBIC



OpraHu3MBbl OIPENEJICHHBIX BEUIECTB, MOHMMAas cMblca nokaszatens [I/IK, noscHaTe Ha
npUMepax CrocoObl YMEHbIIEHHUS] W MPEIOTBpPALIEHUS MX BPEAHOrO BO3JEUCTBUS Ha
OpraHu3M YEJIOBEKa;

Ui 00yYarouiuxcsi € OrPAHUYEHHBIMU BO3MOXXHOCTSMHM 3JI0pPOBbsS: YMEHHUE
NPUMEHATH 3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METOJaX TO3HAHMS BEIIECTB U XUMHUUECKHUX
SIBJICHUM;

JUISL CJETIbIX M CIa0OBHUIANIMX OOYYaIOIIUXCA: YMEHHE HCIIONBb30BaTh pelibeHO-
TOYEUYHYIO cucteMy o0o3HaueHuil JI. bpaiins s 3anucu xumMuyeckux Gopmyi.



TEMATHUYECKOE INTAHUPOBAHHUE
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10 KUIACC
HanmenoBanue
Ne KommuecTBo OcCHOBHBIC BUJIBI JACSITEIBHOCTH
pa3zenoB U TeEM [IporpamMmHOe copepxaHue
/o 4acoB 00 y4JaromImxcs
y4e0HOT0 TIpeIMeTa
Paspnes 1. TeopeTrnyeckue 0CHOBbI OPraHU4YeCKOM XMMHUM
1.1 [[TpeameT opraHuY€eCcKO 9

xumuu. Teopus
CTPOEHUS OPraHUYECKHUX
coenquHeHni A.M.
bytieposa

[IpenmeTr OpraHM4ecKor XUMHHU: €€
BO3HUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJIy4Y€HUH HOBBIX BEIIECTB U MaTEPHUAJIOB.
Teopust CTpOEHHSI OPraHUYECKUX
coennHenui A.M. bBytieposa, ee
OCHOBHBIE TIOJIOXKEHMUSI.

CTpyKTypHBIE POPMYJIBI OPraHUYECKUX
BellecTB. ['oMonorus, nsomepus.
XHUMHUYECKasl CBSI3b B OPIraHUYECKUX
COEIMHEHHUSX: KpPAaTHBIE CBS3H, O- U II-
CBSI3U.

[IpencraBnenue o kaaccupukauu
OpraHUYECKUX BEUIECTB.

HoMmeHknaTypa opranmaeckux
COeIMHEHUN (CucTeMaTu4ecKasi) u
TPUBUAIbHbIE HA3BAHUS BAKHEUITNX
[peICTaBUTENEH KIIACCOB OPraHUYECKUX

BCILICCTB.

PackppIBaTh CMBICIT U3y4a€MbIX TOHATHN
(BBISIBJISITH MX XapaKTEpHbIE TPU3HAKH),
YCTAHABIIMBATh UX B3aUMOCBSI3b.
[[puMeHSTh MOJI0KEHUSI TEOPUU CTPOCHUS
oprannyeckux Beniects A. M. byrtieposa
111 OObSICHEHUS! 3aBUCIMOCTH CBOWCTB
BEILIECTB OT UX COCTAaBA U CTPOCHHS.

M cnonp30BaTh XUMAYECKYHO CUMBOJIMKY
ISl COCTaBJIEHUS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOIA,
COKpAILIEHHON) (pOpMYJT OPraHUYE€CKUX
BEILIECTB.

OnpenensaTs BUAB XUMUYECKON CBSI3U
(omuHapHBIE, KPATHBIC) B OPraHUYECKHUX
COEIMHEHUSAX.

PackpbIBaTh posib OPraHMYECKON XUMUH B

IPUPOJIE, XapaKTEPU30BaATh €€
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JKCIepUMEHTAIbHbIE METObI
U3y4eHUs BelleCTB M UX MpeBpalleHHii:
* JlemoHCTpaumu:

- O3HaKOMJIEHHE ¢ 00pa3lamMu
OpPTaHUYECKUX BEIECTB U MaTepralaMy Ha
X OCHOBE;

- OTBITHI MO MPEBPALIEHUIO OPTaHMYECKUX
BEIIECTB MPH HarpeBaHUH (TUIaBIICHUE,
00yTJIMBaHKUE U TOPEHUE).

- JlaGopaTopHbIE OMBITHI:

- MOJIETTMPOBAHUE MOJIEKYJT OPTaHUYECKUX

3HAYE€HUE B KU3HHU YeJOBEKa,
WLTIOCTPUPOBATh CBS3h C IPYTUMHU
HayKaMH.

HaOironaTh 1 ONMUCHIBATH
JIEMOHCTPAIIMOHHBIC OIBITHI; TPOBOJIUTH U
OIMUCHIBATh J1JA0OPATOPHBIE OMBITHI 1
NpaKTUYECKUE PabOThI

BCIIIECTB
Wroro no pazneny 9
Pasznes 2. Yriesoaopoasbl
2.1 [TlpenenbHbIC 5 AJIKaHBI: COCTaB U CTPOCHUE, .
. PackpbIBaTh CMbICII U3y4aeMbIX MOHSITUN
YTIIEBOIOPOJIBI - AJTKAHBI roMoJIOTH4ecKuil psiji. MeraH u 3TaH -
. (BBISIBJISITH MX XapaKTEPHbIE TPU3HAKH ),
MpoCTeiIne NpeCTaBUTENN aIKaHOB:
YCTaHABIMBATh UX B3aUMOCBS3b,
COCTaB, XMMUYECKOE CTPOCHUE,
. HCIOJIb30BaTh COOTBETCTBYIOLINE
du3nyecKkue 1 XUMHUIECKIE CBOMNCTBA
TIOHATHS TIPH ONIMCAHUH COCTaBa,
(peakuuu 3aMelIeHUs U TOPEHUS), .
CTPOCHHMSI U MIPEBPALICHUI OPraHUYECKUX
HaXOXKJIEHUE B TIPUPO/IE, MTOTYICHHUE U "
COEIMHEHUH.
NpUMEHEHUE
lcrionb30BaTh XUMUYECKYIO CUMBOIIUKY
2.2 HenpenenbHbie 10 AJIKeHBI: COCTaB U CTPOCHUE,

YTJIEBOJIOPO/IbI: aJIKEHBI,
aJIKaJIUEHBI, aJIKUHBI

TOMOJIOTUYECKUN Psifl. DTUIIEH -
MIPOCTENIINI NPEACTABUTEID AJIKEHOB:
COCTaB, XUMHUYECKOE CTPOCHHUE,
(¢u3nyeckue 1 XuMHUYECKHE CBOMCTBA

IS COCTABIICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BepHYTOMH,
COKpAILIEHHOM) (pOpMyJT OpraHUYECKHUX
BEIL(ECTB.
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(peakuuu rupupOBaHUs,
raJlor€HUpOBaHuUs, THIpaTallly,
OKHCIICHUS ¥ TIOJMMEPHU3aIINN)
HaX0XKJIEHUE B IPUPOJIE, TOIyUEHUE U
NpUMEHEHHE.

AnkagueHsl: Oyraauen-1,3 u
MeTunOyTaauen-1,3, xumuyeckoe
CTpOCHHE, PeaKIlysl MOTMMEepPU3aLnH,
NpUMEHEHUE (JIJ1s1 CUHTE3a IPUPOAHOIO U
CUHTETUYECKOTO KaydyKa U PE3UHBI).
AJIKUHBI: COCTaB U OCOOEHHOCTHU
CTPOCHHMSI, TOMOJIOTHYECKUN PSII.
ALETHIIEH - IPOCTEUIINH MTPEeICTaBUTEND
QJIKMHOB: COCTaB, XUMHYECKOE CTPOCHHE,
(¢u3nyeckue 1 XuMHUIECKHEe CBOMCTBA
(peakuuu rupUpPOBAHUS,
raJIor€HUPOBaHUs, TUPATALUU TOPEHNUs),
HaX0XKJIEHUE B IPUPOJE, TOIyUEHHUE U
NpUMEHEHUE

Y cTaHaBIMBATh MIPUHAIC)KHOCTh
BEILIECTB K ONPEAECIEHHOMY KJIacCy
YIJIEBOAOPOJIOB IO COCTABY U CTPOCHUIO,
Ha3BIBaTh MX M0 CUCTEMaTHYECKOM
HOMEHKJIAType; MPUBOJUTH TPUBUAIIbHbBIC
Ha3BaHUS OTJEIbHBIX MPEACTABUTENEH
YIJIEBOJOPO/IOB.

OnpenensTs BUAbI XUMUYECKOHN CBSI3U B
MOJIEKYJIaX YIJIE€BOJIOPOIOB;
XapaKTEPU30BaATh 3aBUCUMOCTD
PEaKIIMOHHON CTIOCOOHOCTH
YIJIEBOJIOPOJIOB OT KPATHOCTH
KOBAJICHTHOM CBSI3M.

XapaKkTepu3oBaTh COCTaB, CTPOCHUE,
pUMEHEHHE, PU3NUECKUE U XUMUUECKUE
CBOICTBA, BAYKHEHIIIKE CITOCOOBI
MOJIYYE€HUSI TUITUYHBIX TTPEIACTaBUTEIICH
Pa3IMYHBIX KJIACCOB YIIIEBOJAOPOIOB

2.3

ApoMaTHdecKue
YTIIEBOZOPOIbL

ApeHbI: OEH30]1 U TOJIYOJI, COCTaB,
XUMHUYECKOE CTPOCHHE MOJIEKYII,
bu3nYecKre 1 XUMHUYECKHUE CBOMCTBA
(peaxkuuu rajJoreHUupOBaHUS U
HUTPOBAHUS ), TOJTYyUYCHHE U IPUMEHEHUE.
Brnusinue 6eH3ona

(MeTaHa, 3TaHa, STHJICHA, allCTHIICHA,
Oyranuena -1,3, 6eH3o01a, TOIyosa).
BBISBIATS T€HETHUYECKYIO CBSI3b MEXKTY
YTIEBOAOPOIAMH U TTOATBEPKIATH €€
HaJIU4YUe ypaBHEHUSIMHU

COOTBCTCTBYIOIIINX XUMHWYCCKHUX
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Ha OpraHu3M yesnoBeka. [ eHernueckas
CBS3b YIJIEBOJIOPOJIOB

PEAKIMIA C UCTIOJIb30BAHUEM

2.4

[IpupoIHbIC NCTOUHUKH
YTIIEBOJIOPOIOB U X
nepepadoTKa

[Tpuponnslii ra3. [lomyTHeie HEPTAHBIC
ra3el. HedTs 1 ee mpoucxoxienue.
CrniocoObI epepaboTKu HETHU: TIEPErOHKa,
KPEKHMHT (TEpMHUYECKHI, KaTaTUTHYECKHI).
[IponykTel mepepaboTku HEDTH, UX
MPUMEHEHUE B MMPOMBIIICHHOCTH U B
ObITy. KamMeHHBIH yToib U IPOAYKTHI €T0
nepepadoTKu.

JKCIepUMEHTAIbHbIE METObI N3y4YeHUs
BellleCTB U UX MPeBPallleHHIi:

* JlemoHCTpanmu:

- kosuiekiuu «HedTb» 1 «YT0mbY;

- BugecodparmeHT «BynkaHuzamnus
[PE3UHBD».

- JlaGopatopHbIEe OMBITHI:

- Ka4yeCTBEHHOE OIpENENIEHUE yriaepoaa u
BOJIOPOJ1a B OPraHNYECKHUX BELIECTBAX;

- 03HAKOMJIEHHE C 00pa3IamMH IIacTMace,
Kay4yKOB M PE3HHBI; - MOJIETUPOBAHUE
MOJIEKYJI YIJI€BOJOPOJI0B U
raJIOreHONMPOU3BOIHbIX.

CTPYKTYPHBIX (opMyil. XapaKTepu30BaTh
UCTOYHUKH YTIJIEBOJIOPOJHOTO ChIPhS
(HeTh, MPUPOIHBIH Ta3, YTOJb), CIOCOOBI
uX nepepaboTKU U MPaKTUYECKOe
MPUMEHEHNE TIOTy4YaeMbIX MPOIYKTOB.

M cronb30BaTh €CTECTBEHHO-HAYUYHbIE
METO/1bl TO3HAHUS - IPOBEJICHUE,
HAOJII0ICHUE U OMMCAaHUE XUMHYECKOTO
bKCIepuMeEHTa (J1a0opaTOpHbBIE OMBITH U
PaKTUYECKUE PabOThI).

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B 1abopaTopuu mpu
MCTIOJIb30BAaHUU XUMUYECKOU MOCYIBI U
000py/1I0BaHMS, a TAKXKE MPaBUIIaM
oOpallleHus C BellecTBaMu B
COOTBETCTBUH C HHCTPYKLUSIMHU
BBITIOJTHEHUS JJa0OPaTOPHBIX OMBITOB U
MPaKTUYECKUX padOT MO MOIYYEHUIO U
U3YYCHHUIO OPTaHUYECKUX BEIIECTB.
[IpencTaBisaTh pe3yabTaThl SKCIEPUMEHTA
B (hopme 3anucu ypaBHEHHM
COOTBETCTBYIOIIUX PEAKIUN U JAeNaTh
BBIBOJIbI HA MX OCHOBE. [IpoBOIUTH
BBIYMCIICHUS JUIsl ONIpeeNIeHUs
MOJIEKYJISIPHOU
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* IIpakTueckue paboThI:

Ne 1. [TomyueHue sTUIEHA U U3yYEHHE €TO
CBOWCTB.

* PacuerHsie 3amayu:

- OIpeesieHne MOJIEKYJIAPHON (GOpMYyIIbl
OpraHUYECKOro BEIIECTBA 10 MACCOBBIM
NOJISIM aTOMOB XMMHYECKHUX JIEMEHTOB;

- pacyeTsl 10 YPaBHEHHUIO XUMHYECKOU
peakuuu

(opMyJIBl OpraHUYECKOro BEUIECTBA, 10
YPAaBHEHUIO XUMHUYECKOHN peaKlnu.
CamocTOATENBHO IUIAHUPOBATH U
OCYILIECTBIIATH CBOIO II03HABATEIBHYIO
NeSITENIbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPYIIOBON yueOHOM
NEeSATENbHOCTH

Wrtoro no pazneny

23

Paznea 3. Kuciopoacoaep:kaiye OpranmyecKue coeInHeHus

3.1

Cruptel. DeHon

6

[IpenenbHbie OTHOATOMHBIE CITUPTHI:
METaHOJ ¥ 3TaHOJI, XUMUYECKOE CTPOCHHUE,
¢u3nyeckue 1 XUMHUYECKHE CBOMCTBA
(peakuuu ¢ aKTUBHBIMU MeETaJlJIaMH,
raJjoreHoBOJOpOAaMH, FTOPEHHE),
[IpUMEHEeHue. BonopoaHas CBs3b.
@U3HOTOTUUECKOE NEMCTBUE METAHOIIA U
DTAHOJIa HA OPraHU3M YEJIOBEKA.
MHOroaToOMHbIE CIUPTHI: ITHIICHIJIUKOIb U
TJIMLEPUH, XMMHUYECKOE CTPOCHUE,
bu3znueckne 1 XMMUYECKHe CBOWCTBA
(B3aMMOZEICTBUE CO LIETOYHBIMHU
MeTaJulaMy, KaUeCTBEHHAs pEaKLHsl Ha

MHOI'OATOMHBIC CHI/IpTBI).

PackpbIBaTh CMBICI N3y4aE€MbIX IIOHATHN
(BBISBJISITH MX XapaKTEPHbIE TPU3HAKH ),
yCTaHaBJIUBATh UX B3aHUMOCBSI3b,
UCITOJIb30BATh COOTBETCTBYIOIINE
MOHATHUS IPYU ONMCAHUU COCTaBa,
CTPOCHUS U NMIPEBPALICHUN OPTraHUYECKHUX
COCIMHEHN.

M cnonp30BaTh XUMUYECKYHO CUMBOJIMKY
JUTSI COCTABIICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BepHYTOMH,
COKpAILlEHHON) (hOpMyJT OpraHUYECKUX
BELIECTB.

Y cTaHaBIMBATH MPUHAIICKHOCTh

BCIICCTB K OIIPCACIICHHOMY KJIACCy
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DU3MOIOTHYECKOE IEVUCTBUE HA OPTaHU3M
yenoBeka. [Ipumenenue riouuepuna u
ATUICHT UKo, DeHos. CTpoeHue
MOJIEKYJIbI, PU3NYECKHUE U XUMUYECKUE
cBoiicTBa penona. TokcuuHOCTH (PeHona,
ero GU3HOJIOTNYECKOe AeUCTBUE Ha
opraHusM yenoseka. [Ipumenenue gpenona

[0 COCTAaBY M CTPOEHUIO, HAa3bIBATh UX IO
CHCTEMATUYECKON HOMEHKIIATYPE;
MPUBOJINTH TPUBHUAIbHBIC HA3BAHUS
OTJEIbHBIX MIPEICTABUTEICH
KUCIJIOPOACOAEPKAIIUX COCTUHEHUN.
XapakTepu3oBaTh COCTAB, CTPOEHUE,
pUMEHEHHE, GU3NICCKUE U XUMHYCCKUE
CBOMCTBA, BAXKHEHIITHE CIIOCOOBI

3.2

ANbIErupbl.
KapOoHOBBIE KUCTIOTHI.
CrnosxHble 2Qupbl

11

Anbaerunibl: GopManbIerua u
aleTaabJerua, XUuMHUIECKOEe CTPOCHHE,
buznuecKkre 1 XUMUYECKHE CBOWCTBA
(peakiyy OKUCIICHHUSI U BOCCTAHOBJICHUS,
KauyeCTBEHHBIE PEAKIUH ), IOTyYeHUE U
MpPUMEHEHHE.

OHOOCHOBHBIE MpEEIbHbIE KAPOOHOBBIE
KHUCJIOTBI: YKCYCHasl KUCIIOTa, XUMUYECKOE
cTpoeHue, (U3NIECKUuEe M XUMHIECKUE
cBolcTBa (00IIMEe CBOMCTBA KUCIIOT,
peakius dTepudUKalnm), MOTyYeHHUE U
npuMeHeHue. CTeapruHOBasi M OJICMHOBAS
KHUCIIOTHI KaK MPEJICTABUTENN BBICIINX
KapOOHOBBIX KUCIIOT.

Mpbl1a KaK COJIM BBICIIMX KapOOHOBBIX

MOJIyYEHHUS TUIUYHBIX MTPEACTABUTENEH
Pa3IUYHBIX KJIACCOB
KUCJIOPOACOAEPIKAIIUX COCTUHCHUI
(MeTaHoJa, TaHOJA, TIIHIIEpUHA, (eHoa,
dbopManpaeruaa, aneTanbaeruia,
YKCYCHOM KHUCJIOTBI, TJIFOKO3bI, CaXapo3bl,
Kpaxmalia, eJUTI0JI03b1); BBISBIISITh
FEHETUYECKYIO CBA3b MEXK/Y HUMHU U
[MOATBEPKAATh €€ HUIMYUE YPABHEHUAMU
COOTBETCTBYIOIINX XUMHUUYECKUX PEaKIIUA
C UCTOJIb30BAHUEM CTPYKTYPHBIX
dbopmyi.

OnuceiBaTh COCTaB, XUMUYECKOE
CTPOEHUE U IPUMEHEHUE KUPOB,
XapaKTEPU30BaATh UX 3HAYCHUE JJIs
YKA3HEIESITETbHOCTH OPTraHU3MOB.
Oco3HaBaTh OMACHOCTH BO3JICUCTBUS Ha

PKUBBIC OPIraHU3MBbI OIPCACICHHBIX
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KHCJIOT, UX MOIOIIEE JCHCTBUE.
CnoxxHbie 2Qupbl Kak MPOU3BOIHBIC
KapOOHOBBIX KUCIIOT.

[ 'Maponu3 CIoXKHBIX A(PUPOB.

PKupbl Kak MpOU3BOIHBIE TIIMIIEPUHA U
BBICIITUX KapOOHOBBIX KUCIIOT.

[ unponus Kupos

OPTraHUYECKUX BEILIECTB, MOSICHATH Ha
puMepax CrocoObl YMEHBIICHUS U
PEIOTBPAILICHUSI UX BPEAHOTO
BO3JICHCTBUS HA OPraHU3M YEI0BEKA.
M cnonb30BaTh €CTECTBEHHO-HAYYHbBIC
METO/IbI IO3HAHUS - TPOBEJICHUE,

3.3

VY T1eBOIEI

Y TI1eBObl: COCTaB, KilacCU(pUKanus
yIIeBOAOB (MOHO-, TUU TIOJTUCAXAPUIBI).
['1110K03a - MPOCTEUIINH MOHOCAXapU:
0COOEHHOCTH CTPOCHHS MOJIEKYJIbI,
bu3nIecKre ¥ XUMUYECKHE CBOWCTBA
[JIFOKO3BI (B3aUMO/IEUCTBUE C
ruapokcugom meau(Il), okucnenue
aMMHUAYHBIM PACTBOPOM OKCHJIA
cepedbpa(l), BocctaHOBIEHUE, OPOKECHHUE
TJTFOKO3b1), HAXOXKJICHHUE B IPUPOJIEL,
MpUMEHEHHUE TIFOKO3bI, OMOIOrnyecKas
POJTb B KU3HEIEATCTLHOCTH OPTaHN3Ma
yenoBeka. dorocunre3. Opykroza kak
U30MEp TITIOKO3BI.

Caxapo3a - IpeICTaBUTENb TUCAXaPHUIOB,
TUAPOJIA3 Caxapo3bl, HAXOXK/ICHUE B
npupoje u npumenenue. Kpaxman u
1EJUTI0JI03a KaK MPUPOIHBIC TTOJIMMEPHI:

CTPOCHHUC KpaxmaJia

HaOJI0/ICHNE U OTIMCAHNE XUMHYECKOTO
bKcIiepuMeHTa (J1abopaTOpHbIE OMBITHI U
paKkTUIECKHe padoThl).

CrnenoBath npaBuiiaM 0€30MacHOM
paboThI B 1ab0OpaTopuu mpu
MCITOJIb30BAaHUU XUMHYECKOU IMOCY Il U
000pyI0BaHUs, a TAKKE MPaBUIIAM
oOpalieHust ¢ BEIIECTBAMH B
COOTBETCTBHUH C HHCTPYKITUSIMHU
BBITIOJTHEHUS 1a00paTOPHBIX OIBITOB U
MPAKTUIECKUX PaOOT MO MOIYICHUIO U
M3YYCHHUIO OPTaHNYECKHUX BEIICCTB.
[IpencTaBisiTh pe3yabTaThl SKCIICPUMEHTA
B (hopMe 3aIuCu ypaBHEHUMA
COOTBETCTBYIOIINX PEAKITUN U JACTATh
BBIBOJIBI HA MX OCHOBE. [IpoBOANTH
BBIYHUCIICHUS TSI OTIPEICIICHUS
MOJIEKYJISIPHOUM (POPMYIIBI OPTaHUIECKOTO
BCIIECTBA, 110 YPABHECHUIO XUMUYCCKOM

pCaKnuu. CaMoCTOSTEIIHLHO IJIAHUPOBATH
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U 1IEJUTIOJI03bI, (PU3UYCCKHE

(rugponu3, KadeCTBEHHAS  PeaKIus
HOIOM).
JKCIepUMEHTAIbHbIE METOAbI

* JTabopaTopHBIE OIBITHI:

- TOpEHHUE CIIUPTOB;

- B3aMMO/ICVCTBUE TIIUILIEPUHA C
ruapokcuom meau(Il);

- Ka4yeCTBEHHBIEC PEAKLIUU aJbJCTUI0B
(OKHCIIEHHEe aMMHAYHBIM PACTBOPOM

- B3aUMOJICHCTBHUE Kpaxmalia ¢ HOJIOM.

- I[Ipaktuueckue paboOTHI:

Ne 2. CBoiicTBa pacTBOpa YKCYCHOMR
KHUCIOTBHI.

- Pacuernblie 3a1aun:

- OIpenesieHne MOJICKYJIIPHON (hOpMYyITbI
OPTaHMYECKOTO BEIIECTBA IO MaCCOBBIM
TOJISIM aTOMOB XMMHUYECKHUX 3JIEMEHTOB U
1o Macce (00beMy) MPOAYKTOB CTOPAHUS;
- pacyeTsl 10 ypaBHEHUIO XUMUYECKOM
peaxiuu

U3y4YeHHUs BelleCTB U UX NMpeBPallleHuii:

okcuza cepedpa u ruapokcuiom meau(Il));

1 OCYHICCTBJIATH CBOIO ITO3HABATCIIbHYIO

141 XUMHNYCCKHUC CBOMCTBA KpaxMallaa€eAaTCIbHOCTL, IPUHUMATb aKTUBHOC

ClyyacTue B IpynIoBoil yueOHOU
NEATEIbHOCTU

Hrtoro no pazueny

22
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Paznea 4. AzoTcoaepxaniye opraHudecKue coeIMHEeHUus

4.1 AMUHBI.
AMWHOKHUCITOTHIL.
benku

9

AMWHBI: METUJIAMUH - IPOCTEHIINI
MPEICTABUTENIb AaMUHOB: COCTAB,
XUMHUYECKOE CTPOEHUE, PU3UUECKHUE U
XUMHUYECKHE CBOMCTBA (PEAKIIUU C
KHCJIOTAMH U TOPEHUS ), HAXOXKJICHHUE B
pUpoJe. AMUHOKHCIOTHI KaK
aMm(poTepHbIE OPraHUYECKUE COCTMHEHUSI.
Pu3znyuecKrue 1 XUMUYECKUE CBOMCTBA
aMUHOKHCJIOT (Ha MIpUMepe TIIMIMHA).
buoornueckoe 3Ha4eHrE aMUHOKHUCIIOT.
CuHTE3 NENnTHUI0B.

benku Kak MpupoIHbIE TOJTUMEPHI.
[lepBuuHasi, BTOpUYHAsI U TPETUYHAS
CTpYKTypa OenkoB. XMMHUYECKHE CBOWCTBA
OENKOB: TUAPOIU3, JeHATypalus,
KaueCTBECHHBIC PEAKITUU Ha OCIKH.
JKCIepUMEHTAJIbHbIE METO/IbI
U3Y4YeHHS BELIECTB U UX NpPeBPalleHUM !
* JleMOHCTpamuu:

- JieHarypaius OeJIKOB MPU HarpeBaHUU;

- IBCTHBIC PCAKIIMHU OEJIKOB

PackpbiBaTh CMBICII N3Yy4aEMBbIX TTOHATHI
(BBISIBIISATh X XapaKTEPHbIC TPU3HAKH),
yCTaHABJIMBATh UX B3aUMOCBSI3b,
MCII0JIb30BaTh COOTBETCTBYIOIINE
MOHATHSA IPU ONUCAHUU COCTaBA,
CTPOCHUS U MIPEBPALCHUN OPTraHUYECKUX
COEeIMHEHUH.

M cnonb30BaTh XUMUUYECKYHO CUMBOJIUKY
NIl COCTaBJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEepHYTOM,
COKpAIlleHHOMN) (OpMYJT OPraHUYECKHUX
BEIIECTB.

OnpenensTe NPUHAIIEKHOCTH BEIIECTB K
ONpENIEICHHOMY KJIACCY 10 COCTaBy U
CTPOCHUIO, Ha3bIBATh UX IO
CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOAUTH TPUBHAIIbHBIC HA3BAHUS
OTZENbHBIX MTPEACTABUTEIIECH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMeHEHUE, PU3NYECKUE U XUMUYECKUE
CBOMCTBA, BAJKHEHIITHE CIIOCOOBI
MOJIyYEHUS TUITUYHBIX MTPEACTABUTENCH
Q30TCOEPKAIIMNX COSTUHCHUM

(MeTuIaMuHa, TIUIUHA, OCIKOB).
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OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; MOSICHATH Ha
npuMepax 3HaueHHe OeJIKOB JIs
OpraHHW3Ma YeIOoBEKA.

lcrionb30BaTh €CTECTBEHHO-HAYYHbIE
METO]IbI TO3HAHUS - HAOII0IaTh U
OIHCHIBATH IEMOHCTPALIMOHHBIN
DKCIIEPUMEHT.

CaMOCTOSTENBHO MIJIAHUPOBATH U
OCYILECTBJISITH CBOKO MO3HABATEIBHYIO
NEeATENbHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B TPYIIOBOM y4eOHOM
NesATENbHOCTH

Wroro no pazneny

9

Pa3znea. 5. BeicokoMoJIeKyJIst

HbI¢ COCANHCHUA

5.1

[ ltacTmaccrl.
Kayuyku. Bonokna

5

OCHOBHBIE MMOHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI:
MOHOMED, NOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTEIEeHb MOJMMEpPU3ALIUU, CPETHSS
MoJIEKyJIsipHast Macca. OCHOBHBIE METO/bI
CHUHTE3a BBICOKOMOJIEKYJIISIPHBIX
COCAMHEHUH - ITOJTMMEPU3ALUS U
MOJIMKOHICHCaIIHSI.

[LmactMaccel (MOMUATHIIEH,
MOJINIPOIUIICH, TOJTUBUHWIXJIOPHU]L,
nosucTupoi). HatypanbHblii 1

CUHTCTHUYCCKNC Kay4YyKHU

Bitazers u3y4aeMbIMU XUMHYECKUMU
[NOHATUSAMU: PACKPBIBATH CMBICII
WU3y4aeMbIX NIOHATUN U IPUMEHSATD 3TU
MOHATUSA IIPUA ONMCAHUU COCTABa U
CTPOEHHUSI BEICOKOMOJIEKYJIIIPHBIX
OpPTaHUYECKUX BEILECTB, JIs1 OOBSICHEHUS
OTJIENbHBIX (DAKTOB U SIBJICHUIA.
lcnonp30BaTh XUMAYECKYIO CHMBOJIMKY
IUISL COCTABIICHUS] CTPYKTYPHBIX (OPMYIT
BEILIECTB U YPABHEHUM peakiui
[IOJIMMEPU3ALUU U ITOJIUKOHICHCAIUH.
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(OyTaareHOBBIN, XJIOPONPEHOBBIN U
M30MPEHOBBIN). BolokHa: HaTypalbHbIE
(XJI0TMOK, IEPCTh, IIEJIK), HCKYCCTBEHHbBIE
(arreTaTHOE BOJIOKHO, BUCKO34),
CUHTETUYECKHe (KallpoH U JIaBCaH).
JKCIEepPUMEHTAIbHbIE METObI
H3y4YeHMsl BelleCTB U UX NMpeBpallleHuii:
* JleMOHCTpauu:

- O3HAKOMJIEHHE C 00pa3liaMu IPUPOTHBIX
1 UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcCC,
Kay4yKOB

OnuceiBaTh COCTaB, CTPOECHUE, OCHOBHBIE
CBOMCTBa Kay4yKoB, HauOoiee
pacripocTpaHEHHBIX BHIOB TIACTMACC,
BOJIOKOH; IPUMEHEHHE B Pa3IMUHBIX
OTpAaCISIX.

lcrionb30BaTh €CTECTBEHHO-HAYYHbIE
METOIbI TTO3HAHUS - HAOII0IaTh U
OIKCHIBATh IEMOHCTPAL[IOHHBIH
HKCIIEPUMEHT

Wtoro no pazneny 5
OBILIEE KOJMYECTBO 68
YACOB I10 IIPOTPAMME
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Ne m\n

HanmmMmenoBanne
pa3enoB U TeM
y4eOHOro mpeamera

KomnnuecTBO
4acoB

[IporpammHoe conepxanue

OCHOBHBIC BUJIBI ACATCIIBHOCTH
oOyyJarommxcs

Pa3znen

1. TeopeTnyeckne OCHOBbI XUMHUU

1.1

CTtpoeHue aTOMOB.
[lepnoguueckuii 3aK0H
u [leproanueckas
CHCTEMa XMMHUUYCCKUX
SJIEMEHTOB

J1.1. MenpeneeBa

6

Xumuueckuii anement. Atom. Coctas
aTOMa, U30TOMBI. DJIEKTPOHHAs 000JI0UKA.
JHEpPreTUYeCcKre yYpOBHU, MOYPOBHHU.
ATOMHBIE opOuTaNH, S-, p-, d-, f-
hneMeHThl. OCOOCHHOCTH pacTpeeeHus
AJIEKTPOHOB IO OPOUTAJISIM B aTOMax
MaJlbIX ¥ OOJBIIUX MEPUOJIOB.
DneKTpoHHasi KOH(QUTypalrs aTOMOB.
[lepnognueckuii 3akoH U [leprnonnueckas
CHUCTEMa XUMUYECKUX 3JieMeHTOB /[[. .
MenpeneeBa. CBs3b EPUOIUUECKOTO
3aKoHa U llepuoanueckon cucTeMsl
XUMHUYECKUX 3JIEMEHTOB C COBPEMEHHOU
TEOPUEN CTPOCHUSI AaTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOICTB
XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX
MMU MIPOCTHIX U CIIOKHBIX BEIIECTB 10
IPYIIAM U IEPUOJAM. 3HAYCHHE
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMUYECKUX

PackpbIBaTh CMBIC U3y4aE€MbIX IIOHATHUN
(BBISBJISATH MX XapaKTEPHBIC MPU3HAKH),
YCTaHABJIUBATh UX B3aUMOCBS3b.
PackpbIiBaTh CMBICT IEPUOANYECKOTO
3akoHa /. 1. MenneneeBa u
JIEMOHCTPUPOBATH €TI0
CUCTEMATU3UPYIOILLYIO, OOBSICHUTEIbHYIO
U TIPOrHOCTUYECKYIO (DYHKITUU.
XapakTepu30BaTh JIEKTPOHHOE CTPOCHUE
aTOMOB XUMUYECKUX IJIEMEHTOB 1-4
[EePHUOI0B, UCIIOJIL3YS MOHATHUSA S-, P-, d-
HIIEKTPOHHBIE OPOUTAN, YHEPTETUYECKUE
ypoBHU. OOBACHITH 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XUMHYECKHUX
PIIEMEHTOB U UX COEAMHEHUM 10
repuojam U rpynnam [lepuonnueckoi
cuctemsl /1. 1. MeHnpaeneeBa
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hnemeHToB [[.1. Menneneesa B pa3sutuun
HAYKH.

JKcNepUMEHTATbHbIE METOAbI
U3Y4YEeHUs BELIECTB M UX NpeBpallleHHI:
* JlemoHCTpaumu:

Bunbr Tabnun «Ilepuognueckas cucrema
XUMHYECKHUX dJIeMeHTOB [[.1.
MenpeneeBay

1.2

CTpoeHue BeliecTna.
Muoroobpa3zue
BCIICCTB

18

Ctpoenue BellecTBa. XUMUYECKasl CBA3b.
Buibl (KOBaJICHTHAs! HETIOJSIpHAs U
MOJIsIpHAs, MOHHAS, METAJITNYECKas) U
MEXaHW3MbI 00Pa30BaHUSI XUMUYECKOM
CBs13U (OOMEHHBIN U IOHOPHO-
aK1enTopHbIN). BogopoHas CBs3b.
BaneHTHOCTSD.
DJIEKTPOOTPULIATENILHOCTE. CTENEeHb
OKHCIeHUs. KaTHOHBI M aHWOHBL.
BemecTBa MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOT'O CTPOCHMUSI.

3aKOH MOCTOSIHCTBA COCTAaBa BEILIECTBA.
TUIbl KPUCTAIIIMYECKUX PELIETOK U
CBOMCTBA BELIECTB.

[ToHsATHE O IUCTIEPCHBIX CUCTEMAX.
Hctunnabie pacTBOpbl. KonnyecTBeHHBIE
XapaKTepUCTUKHU pacTBOPOB (MaccoBas
T0JISI BEIIECTBA B PaCTBOPE).

Kiaccudukanys HeopraHudecKux

PackpbIBaTh CMBIC N3y4a€MBbIX IOHATHN
(BBIIENATH UX XapaKTEepHbIE IPU3HAKHU) U
MPUMEHSTH 3TH NOHSITHUS MIPU ONUCAHUU
COCTaBa U CTPOEHHUSI BEILIECTB, JJIA
00BSICHEHHSI OTACIBHBIX (PAKTOB U
SIBJICHUH.

OnpenensaTe BUIAbl XUMAYECKOU CBS3U
(KOBaJICHTHOM, MIOHHOM, METAJIITUYECKOH,
BOJOPOJIHOI) B COCAMHEHUSX;, TUI
KPUCTAJTINYECKON PEUIETKH KOHKPETHOTO
BelecTBa. OnpenensaTb BAJICHTHOCTh U
CTEMEHb OKUCJIEHUS XUMHUYECKUX
PJIEMEHTOB B COCAUHEHUSIX PA3IMYHOTO
coctaBa. [I[poBOAUTH BHIYUCIIECHUS C
WCITOJIb30BAHUEM MOHATHS «MacCOBast
JT0JIs1 BEILIECTBA B pacTBOpe». Braners
M3y4a€MbIMH XUMHYECKUMU MOHSITUSMH.
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coenuHenni. Homenknarypa
HEOPraHWYECKUX BEIIECTB.
JKcNepUMEHTATbHbIE METOAbI
U3y4YeHHS BelleCTB U UX NMpPeBPAlICHUM:
* JleMOHCTpauu:

- MOJIEJIM KPUCTAUTMYECKHUX PELIETOK.

» PacueTHrle 3agaun:

- pacyeThl C UCIIOIB30BAHUEM MTOHSITHS
«MaccoBas J10J151 paCTBOPEHHOTO
BCIIICCTBAY

OOBACHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peaKkiuu OT Pa3InyHbIX
bakTopOB.

OnpenensTe XxapakTep CMEICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH
OT BHEIIHEro Bo3JehcTBUs (puHIu Jle
[[Tatenbe). CocTaBasATh ypaBHEHUS
peakIuii pa3InyHbIX TUIOB; TTOJHBIE U
COKpAalIECHHbIE YPaBHEHHUS peaKui

1.3

XUMHUYECKUE PEaKIIUU

11

Xumnueckas peakiusi. Knaccudukarms
XUMUYECKUX PEAKLIUNA B HEOPTaHUYECKON U
OpraHUYECKOM XUMHUU. 3aKOH COXPAHEHUS
MacChl BEILIECTB; 3A4KOH COXPAaHEHUS U
[IPEBPALCHUS SHEPTUHN [TPU XUMHUYECKUX
peaKkusX.

CKOpOCTh peaKkiiu, €€ 3aBUCUMOCTD OT
pa3aMyYHbIX (PAKTOPOB.

O6parumMble peakuuu. XUMHUYECKOe
paBHOBecHe. PaKTOPHI, BIUAIOIINAE HA
COCTOSIHUE XMMUYECKOT O PABHOBECHS.
[Tpnaumn Jle [larense.
DJIEKTPOJINTUYECKAS TUCCOLUALINS.
CunbHble U cnadbie anekTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIa,

HEUTpabHad, IIEITOYHAas.

MOHHOIO OOMEHA, YUUThIBas YCIOBHUS,
P KOTOPBIX 3TH PEAKLIMHU YT 10
KOHIIA.

M cronb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUSI - IPOBEJCHHE,
HA0JII0/ICHUE U ONUCAHUE XMMUYECKOT O
HKCIIEPUMEHTA (JIEMOHCTPALIMOHHBIE U
1a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI): IO ONPEACIEHUIO CPEIbI
BOJIHBIX PACTBOPOB BELIECTB, peaKLui
MOHHOI'0 OOMEHA, BIHMSHUIO Pa3IUYHbIX
(aKTOPOB HA CKOPOCTh PEAKIIM.
CrnenoBarh npaBUIaM MOJIb30BAHUS
XUMHUYECKOM 1MOCYy 101 1 1a00paTOPHBIM
000pyI0BaHUEM.

[IpencTaBisTh pe3ynbTaThl XUMUYECKOTO
DKCIIEpUMEHTa B (popme
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Bonopoansiii nokazarens (pH) pactBopa.
Peakuinu HOHHOrO OOMEHa B OpraHUYeCcKOoi
1 HEOPraHUYECKOM XUMUHU.
OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE
peakimu. [Tousitue 00 s1eKTpoIn3e
pacIlIaBOB U pacTBOPOB COJIEH.
[I[puMeEHEHME PIEKTPOIIN3A.
JKCIepUMEHTAJIbHbIE METO/bI
W3y4YEeHHUS BeleCTB U UX NpPeBPALLeHHUii:
* JleMOHCTpauu:

- pa3JIOKEHNE MEPOKCUIA BOAOPOAA B
IPUCYTCTBUH KaTaanu3aTropa.

» JTabopaTopHBIE OIBITHI:

- TMPOBEACHHE PEaAKINil HOHHOTO 0OMEHa;
- OIIpEAENEHUE Cpeabl paCTBOPOB BEIIECTB
C IIOMOILBIK YHUBEPCAIBHOIO HHAUKATOPA.
- IlpakTnueckue paboOTHI:

Ne 1. Bnusaue paznu4Hbix (akTOpOB Ha
CKOPOCTb XMMUYECKOW pEaKIUU.
 Pacuernsle 3anaumn:

- pacyeThl 10 YPaBHEHUSIM XUMHUYECKUX
pEaKUHii, B TOM YHCIIE TEPMOXUMHUYECKHE
pacyeTsl

3aIIMCH YPABHEHUN COOTBETCTBYIOIINX
peaKkunil U Je1aTh BBIBOJbI HA UX OCHOBE.
[[pOBOINTH BHIUUCIICHUS 110 YPABHEHUSIM
XMMHYECKUX PEAKIUM, B TOM YHUCIIE
TEPMOXUMUYECKUE PACUETHI

Hroro no paszneny

35
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Paznea 2. Heopranuueckasi XuMust

2.1 Meramibl

9

Merauisl. [losoxxeHue MeTauioB B
[Ileproauyeckoi cuCTeEME XUMHYECKUX
PIIEMEHTOB.

Oco0EeHHOCTH CTPOCHHS SIEKTPOHHBIX
000JI0YEK aTOMOB METAILJIOB.

O6mmue GuzndecKkre CBOWCTBA METAJIIIOB.
[IpumeHeHre MeTaioB B OBITY, IPUPOJIE U
TexHuke. CIUIaBbl METAJLIIOB.
DIJIEKTPOXUMHUUYECKUIN PSJI HAMIPSKECHUIM
MeTauioB. O6me crnocoObl NOMy4YEeHHS
metaiioB. Kopposust metaiso. CiocoOsl
3aIlUTHI OT KOPPO3HH.

OO611as XxapaKTepruCcTUKa METAJIIIOB
rnaBHbIX oarpymmn (IA-rpymmna, MA-
rpynna) [lepuoguueckoil cuctemsl
XUMHAYECKUX 3JIEMEHTOB.

AmoMUHHN. AM(OTEpHBIE CBOMCTBA
OKCHJa ¥ TUIpoKcHa amoMunns. OOmas
XapaKTEPUCTHKA METAIIOB TOOOYHBIX
noarpynn (b-rpynmn) [leproanueckoii
CUCTEMbI XUMUYECKHUX DJIEMEHTOB: MEJlb,
[IUHK, XpPOM, KEJE30.

BaxHelmue coeuHEHNUS METalJIOB

(OKCHUBI, TUIPOKCHU/IBI, COJIN).

PackppiBaTh CMBICII U3Y4aEMBbIX TTOHATHI
(BBLAETATHh UX XapaKTEPHbIC MPU3HAKH) U
MPUMEHSTH 3TH TIOHATHUS MPU OMUCAHUU
COCTaBa U CTPOEHUS BEIIECTB, IS
00BSICHEHUS OTAEIbHBIX (PAKTOB U
SIBJICHHUH.

OOBACHITH 001IME 3aKOHOMEPHOCTH B
W3MCHEHHH CBOMCTB DJIEMEHTOB -
METAJJIOB M UX COCAMHEHUN C y4EeTOM
CTPOCHUS UX aTOMOB U TOJIOKEHHUSI B
[IeprioiMuecKoOi CUCTEME XMMUYECKUX
hieMeHToB [l. 1. MeHpeneena.
XapakTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA METAJJIOB, UX
BAXKHEUIINX COCTMHEHUN, OITBEPKAAS
STO ONMCAHUE TPUMEPAMH YPaBHECHUI
COOTBETCTBYIOIINX XUMHYECKUX PEAKIIUII;
MPUMEHEHHUE METAJJIOB B Pa3JIMUHBIX
0071aCTAX, a TAaK)KE MCITOJIb30BAHNUE UX IS
CO3/I1aHUsI COBPEMEHHBIX MaTEPUAIIOB U
TEXHOJIOTHIA.

OnuceIBaTh CIIOCOOBI 3aIIMTHI METAJIJIOB
OT KOPPO3HUH.

P ACKPBIBATh CYHNIHOCTb OKHUCJIIUTCIIBHO-
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JKCNEePUMEHTAIbHbIE METO/IbI
U3yUYeHUs BelleCTB M UX
NpeBpaLleHUN:

* JleMOHCTpauuu:

- KoieKIus «MeTaJuibl U CIIaBBI».

« JJaGopaTopHbIE OMBITHI:

- B3aMMOJEHCTBUE TUIPOKCUAA
ATIOMUHHUS C PACTBOPAMU KUCIIOT U
1LICI0YEH;

- KA4Ye€CTBEHHBIE PEAKIIMU HA KATUOHBI
METAJLIOB.

- IIpaktrueckue pabOTHI:

Ne 2. Pemenue skcnepuMeHTaIbHbBIX
3aja4 no treme «Mertajib».

» PacueTHsnle 3agaun:

- pac4eThl Macchl (00beMa, KOJTUIEeCTBA
BEILIECTBA) MPOJIYKTA pEeaKIU, eCln
OJIHO M3 BEIIECTB JIaHO B BUJIE PacTBOpa
C oTrnenereHHol MacCoOBOM NoJien

BOCCTAHOBUTENBHBIX PEAKLIUN
IIOCPEICTBOM COCTABJICHUS
AIIEKTPOHHOI0 OajlaHCca 3TUX peaKlui.
[IpoBoguTh peakuum,
ITOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4aeMBbIX BELIECTB,
PAacIIO3HABATH OIBITHBIM ITyTEM MOHBI
METaJUIOB, IPUCYTCTBYIOLIME B BOJHBIX
pacTBopax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIC
METO/bl IO3HAHHUS - IPOBEJICHHUE,
HaOJI0/IEHNE U OMHCAHNE XUMUYECKOTO
AKCIIEPUMEHTA (JIEMOHCTpAI[MOHHbBIE U
71a00paTOPHBIE OMBITHI, IPAKTUUYECKHE
padoThI).

IIpencraBiATs pe3ysbTaThl
XMMHYECKOT'0 SKCIIEpUMEHTa B (hopMe
3aIIMCH YPABHEHHUM COOTBETCTBYIOIINX
peakIui 1 JenaTh BBIBOABI HA UX
OCHOBE.

CrnenoBarh npaBuiiaM IMOJI30BAHUS
XUMHUYECKOM MocyA0i U 1a00paTOpHbIM
000pyI0BaHUEM.

[IpoBOANTH BBIYUCIHEHUS

10 YPaBHEHUSAM XUMHUYECKUX PEAKIUN.
CamocToATENBHO INTAHUPOBATH

Y OCYILIECTBIIATH CBOIO
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NEATENbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IPYINIIOBOM y4eOHOM
NEeATEIbHOCTU

2.2

Hemetasl

10

Hewmeramel. [lonoxxeHne HEMETAILIOB B
[Teproanyeckoil cucTeMe XuMHUECKUX
hieMmeHToB .M. MeHneneeBa n
0COOEHHOCTH CTPOCHHS aTOMOB.
DU3NIECKUE CBOWCTBA HEMETAILIOB.
AJIJIOTpONUS HEMETAIIOB (Ha MPUMEPE
KHCJIOpOJia, cephl, hocdhopa u yrieposa).
XUMHUYECKHUE CBOMCTBA BaXKHEHIITUX
HEMETAJIJIOB (TaJIOr€HOB, CEPhl, a30Ta,
docdopa, yriaepona u kpemausi). OKCUABI
HeMeTal1oB. Kuciopoacoaepxaiiue
KUCJIOTHI. BogopoaHbie coeuHeHus
HEMETAJIJIOB.

JKCNePUMEHTAIbHbIE METOAbI NU3y4YeHUS
BeLeCTB M UX NMPeBPallleHH

* JleMOHCTpauu:

- 00pa3Iibl HEMETAJIJIOB;

- B3aUMOJEHUCTBHE MEIU C a30THOU
KHCJIOTOM Pa3IMYHON KOHLIEHTPALIVH.

- JlaGopaTopHBbI€ OIBITHI:

- KAYECTBEHHBIC PEAKIIMY Ha aHUOHBI U
KAaTMOH aMMOHUSI.

PackpbIBaTh CMBICIT M3y4aeMbIX TOHSATUN
(BBLAEITATH UX XapaKTEPHbIC MPU3HAKH) U
MPUMEHSTH 3TU TOHATHUS NPU OMUCAHUU
COCTaBa U CTPOEHUS BEIIECTB, IS
00BSICHEHUS OTAEIbHBIX (PAKTOB U
SIBJICHU.

OO0BACHITH 0011IME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB HEMETAJIOB U UX
COEMHEHUMN C Y4ETOM CTPOCHUS UX
ATOMOB M NOJIOKEHHUs B [lepnoanueckon
CUCTEME XMMHUYECKHX 3j1eMeHTOB /. .
Menaeneena.

XapakTepu3oBaTh (OMUCHIBATH) 00IIINE
XUMHUYECKUE CBOMCTBA HEMETAJIIIOB, UX
BAKHEUIIINX COCTUHEHUM, TOATBEPKIAs
ATO OMMCAHUE TPUMEPAMH YPABHECHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA.
XapakTepu30BaTh BIUSHUE HEMETAJIOB U
X COCIMHEHUHN Ha KUBbIC OPTaHU3MBI,
OMUCHIBATh MPUMEHEHUE B PA3JIUYHbBIX
00J1aCTSIX MPAKTUYECKON JEATETbHOCTH
YEITOBEKA.
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* [IpakTrueckue padOTHI:

No 3. PelieHue sKkciepuMeHTaIbHBIX 3a/1a4
o teMe «Hemeraiuib.

* PacuerHbie 3a1aun:

- pacdeThl MacChl BEIIEeCTBa Wi 00beMa
ra3oB M0 U3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MACCe WK 00bEMY OJTHOTO U3
Y4aCTBYIOIIMX B PEAKIIUU BEIECTB;
pacueThl Macchl (00beMa, KOJInuecTBa
BEIECTBA) MPOJYKTOB PEAKIUH, €CIU OJTHO
W3 BEIIECTB UMEET MPUMECH

[ToarBepkaaTh CylIECTBOBAHUE
TEHETUYECKOU CBSI3ZU MEXKIY
HEOPraHUYE€CKUMHU BEIIECTBAMMU C
MOMOIIbIO YPABHEHHUI COOTBETCTBYIOIINX
XUMHYECKUX PEAKIUU.

PackpbIBaTh CyIIHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIUi
MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIO
OanmaHca »Tux peakuuid. [IpoBonuth
peakuu, MOATBEPKAAOLINE

2.3

CBs13b
HEOPTaHUIECKUX H
OpraHUYECKUX
BEIICCTB

Heoprannueckue U OpraHUYECKUE
KUCJIOTBL. Heoprannueckue
OpraHUYeCKue OCHOBaHUS. AMQOTEpHBIC
HEOPraHUYECKHE " OpraHuYeCcKue
COCIIMHEHUS.

[' eHeTnyeckasi CBA3b HEOPraHUYECKUX U
OPraHUYEeCKUX BEIIECTB

XapaKTEpHbIE CBONCTBA N3y4aeMbIX
BELIECTB, PACIO3HABATH ONBITHBIM IIyTEM
QHUOHBI, IPUCYTCTBYIOILIME B BOAHBIX
pacTBopax.

Mcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bI IO3HAHUS - TIPOBEJICHUE,
HAO0JII0ICHUE U ONTUCAaHUE XMMHUECKOTO
AKCIIEPUMEHTA (JIEeMOHCTPAlMOHHbIE U
1a00paTOpPHBIE OMBITHI, TPAKTUUECKUE
paboThl).

[IpencraBisTh pe3yabTaTbl XUMUYECKOTIO
AKCIIEpUMEHTA B (popme 3amnucu
YPaBHEHUN COOTBETCTBYIOIINX PEAKIIUN U
NeNaTh BBIBOJbBI HA UX OCHOBE.
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CnenoBarh npaBUiIaM IOJIb30BAHUS
XUMHUYECKON MOCyA0i 1 1a00paTOpHBIM
000pyIOBaHUEM.

[1poBOIUTH BHIYMCIICHUS

[0 YPABHEHUSM XUMUYECKUX PEAKLIUN.
CaMOCTOATENBHO IIIIaHUPOBATH

U OCYLIECTBIISITH CBOKO TO3HABATEIbHYIO
NEATENbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IPYIIIOBON y4eOHOM

NEeSITENLHOCTH
Wtoro no pasneny 27
Pa3gea 3. Xumud ¥ :KU3HL

3.1. [XuMus 1 Ku3Hb 6 Ponbs xuMuu B 00€CIIEYeHUH PackpbIBaTh posib XUMHUH B PEIICHUU

BKOJIOTMYECKOM, SJHEPTreTUYECKOU U
MUIIEBON 0€30MacCHOCTH, Pa3BUTUHU
MeauIUHbL. [IoHATHE O HayYHBIX METOIax
MO3HAHUS BELIECTB U XUMUYECKUX
peaKuuil.

[Ipencrasnenust 00 00X HAYIHBIX
MPUHIIMIIAX TPOMBIILJICHHOTO MOJyYEHUs
BAKHEUIIINX BEIIECTB (Ha MpUMepax
MPOU3BO/ICTBA aMMHUAKa, CEPHOUN KUCIIOTHI,
METaHOJIA).

UenoBek B MUPE BEUIECTB, MATEPUAIIOB U
XUMUYECKUX PEAKIIUNA: XUMHUS U 310POBbE
YEJIOBEKA; MpaBUiia UCIIOIb30BAHUS

JICKAPCTBCHHBIX

SHEPreTUYECKUX, CHIPHEBBIX U
HKOJIOTHYECKUX MPOOJIeM YelI0BeuecTBa,
OMUCHIBATh OCHOBHbBIC HAMPABJICHUS
Pa3BUTHS XUMHYECKON HAYKH U
TEXHOJIOTUU.

[IpumeHsTh npaBusa 6€30MacHOro
oOpaleHust ¢ BEIIeCTBAMH,
MCII0JIb3YEMbIMH B TTIOBCEHEBHOM JKU3HU,
MpaBujia MOBEJICHUS B LIETSAX COEpEeKeHUS
370POBbS U OKPY’KAIOIIEH TPUPOIHON
Cpellbl; TOHUMATh Bpesl (OMacHOCTD)
BO3JICMCTBUS HA KUBBIE OPraHU3MBI
ONpEIEICHHBIX BEIIECTB CMBICI
nokazatess [1JIK, nosicHATh
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MpernapaToB; mpaBuia 6€30MacHOTo

MCII0JIb30BaHUS ITPEnapaToB ObITOBOM Ha IpUMeEpax crocoObl YMEHBIIEHUS U
XUMUH B TIOBCEHEBHOM KU3HU. [IPEAOTBPALLEHUA UX BPEIHOTO
brITOBAst XMMUYECKAsI TPAMOTHOCTD BO3/ICUCTBUS.

AHanM3UpOBaTh U KPUTUUECKHU OLICHUBATh
UH(OpPMAIINIO, CBA3AHHYIO C
XUMUYECKUMH MPOLIECCAMH M HX
BJIMSIHUEM HA COCTOSIHUE OKPYKAIOIIEH
CpEnBbl.

Mcnonp30BaTh MONYYEHHBIEC 3HAHUS U
npescTaBlieHus 0 chepax aesiTeNbHOCTH,
CBA3aHHBIX C HAYKOW M COBPEMEHHBIMU
TEXHOJIOTUSIMH, KaK OCHOBY JLJISI
OpUEHTAIlUU B BHIOOpE CBOEH OyyIiei
npodeccuoHaIbHON 1eATeTbHOCTH.
[IpuHUMAaTh ydacTre B 00CYXKIAECHUU
Mpo0JIeM XUMUUECKON U IKOJIOTUUECKOM
HAIPABJICHHOCTH, BBICKa3bIBATh
COOCTBEHHYIO MO3UIIHMIO TI0 pobiieMe u
npengaraTb BO3MOKHbBIE TyTH €€

pelIeHHs
HToro no pazneny 6
OBILIEE KOJIMYECTBO 68
YACOB I10 [TPOTPAMME
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HEPEYEHDb (KOAUPUKATOP) PACITPEAEJEHHBIX 11O KJIACCAM
MPOBEPAEMBIX TPEGOBAHUM K PE3YJbTATAM OCBOEHUS
OCHOBHOM OBEPA30BATEJILHOM MTPOT'PAMMBI CPEJHETO OBIIETO
OBPA30OBAHUA U DJIEMEHTOB COAEP KAHUA 11O XUMHNHU

B denepanbHbIX M pernoHaNbHBIX MPOLEAYpax OLIEHKM KadyecTBa 00pa3oBaHUs
UCIIOJIb3YeTCs MepedeHb (KoaupuKaTop) pachpeiesieHHbIX MO KjaccaMm IMPOBEPSEMBbIX
TpeOOBaHUM K pe3ybTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTENbHOM MPOrpaMMbl CPEAHETO
o011ero 00pa3oBaHus U 3JIEMEHTOB COJIEPKAHUS 10 XUMUH.

10 KVIACC

IIpoBepsieMble TpeOOBaHUSA K pe3yJabTaTaM 0CBOCHHMSI OCHOBHOM 00pa30oBaTe/IbHOU
NMPOrpamMmbl

Kox [IpoBepsieMble ITPEAMETHBIE PE3YIbTATHl OCBOEHUSI OCHOBHOU
IPOBEPIEMOr0 o0pa3oBaTeIbHON MPOrpaMMBbI CpETHETO 00IIEro 00pa3oBaHuUs
pe3yabpTara
1 TeopeTnueckre OCHOBbI OPraHUYECKOW XUMUU
11 ChopMHUpPOBAaHHOCTh MPEICTABICHUNA O XUMHUYECKOW COCTaBIISIFOIIEH

€CTECTBCHHO-HAYYHON KapTHUHBI MHUpa, POJIM XUMHUHM B TO3HAHUU
SBIICHUW TPUPOJLI, B (OPMHUPOBAHWU MBIIUIEHUS U KYJIbTYpPbI
JIMYHOCTH, €€ (YHKIIMOHAJIBHOM TPaMOTHOCTH, HEOOXOAUMOU s
pelIeHus] TMPAKTHYECKUX 3a7ad U IKOJOTMYECKH OOOCHOBAHHOIO
OTHOILIEHUS K CBOEMY 3JI0POBbIO U MIPUPOJITHON Ccpefie

1.2 Bnagenue cucreMoll XUMHWYECKMX 3HAHHMM, KOTOpas BKJIIOYAET:
OCHOBOIMOJIAraroIime IIOHSTHSA (Monekyna, BaJICHTHOCTb,
AJIEKTPOOTPHULIATEIIBHOCTh, CTEINEHb OKHUCICHUS, XUMHUYECKas CBSA3b,
MOJIb, MOJISIpHAasT Macca, MOJSPHBIM OOBEM, YTIEPOIHBIN CKEJeT,
byHKIMOHAIbHAS ~ TpyMHna,  pajgudkan,  U30Mepus,  H30MEpPHI,
FOMOJIOTUYECKHN  PsSJl, TOMOJIOTH, YIJIEBOJOPOMAbI, KHUCIOPOA- U
A30TCOZIEPKAIINE COCTUHEHHS, OMOJOTMYECKH AaKTHBHBIC BeIECTBa
(YrJIeBO/Bl, XUPHI, OCNIKH), MOHOMEp, IMOJIMMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIAPHBIE COCIMHEHMS); TEOPUHM U 3aKOHBI (Teopus
XUMHUYECKOr0 CTpOEHHUsl opraHuueckux BemectB A.M. Byrtieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUMN S3bIK XUMHUH, (PAKTOJIOTUUECKHUE
CBEJICHHS O CBOMCTBax, COCTaBe, TMOJy4eHUH U Oe30macHOM
WCIIOJIb30BAHUN BAXKHEUIIMX HEOPTaHMYECKUX U  OPTraHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKON JEATETLHOCTU YeI0BEKa
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1.3

ChopmMupoBaHHOCTh YMEHHMI BBISBISATh XapaKTEpHbIE MPU3HAKU
[MOHATUM,  YCTAHABIMBAaThb MX  B3aUMOCBS3b,  MCIIOJIb30BATh
COOTBETCTBYIOIIUE TMIOHATHUS MPU ONUCAHUM COCTaBa, CTPOEHUS W
[PEBPALLIEHAN OPTraHUYECKUX COCITMHEHUN

1.4

ChopmMupoBaHHOCTh YMEHUH HCIOIB30BATh XUMHUYECKYI0 CUMBOJIMKY
JUTSL  COCTaBJICHUS MOJIGKYJSIPHBIX W CTPYKTYPHBIX (pa3BEepHYTOH,
COKpalieHHOM) (OopMya OpraHUYECKUX BEIIECTB U YypaBHEHUU
XUMHUYECKUX  PEaKIHi,  W3rOTaBIMBATh  MOJEIH  MOJEKYI
OPTraHWYECKUX BEMIECTB Il WIUIIOCTPAIMU WX XUMHUYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHHUS

1.5

CdopmMupoBaHHOCTh YMEHUN YCTAHABIUBATH MPUHAICKHOCTh
W3yYEHHBIX OPraHMYECKHUX BEIIECTB MO HMX COCTaBy M CTPOEHUIO K
omnpeaeieHHOMY Kiaccy (rpymme) coeauHeHU (yriieBoaopoO/bl,
KUCIIOPOJ U a30TCOJEpXKAalIUe COEAUHEHUS, BBICOKOMOJIEKYJISIPHbBIC
COEIMHEHUs), JaBaTb MM  Ha3BaHUS IO  CHCTEMAaTUYECKOU
nomenkinatype (IUPAC)

1.5

CdopmMupoBaHHOCTh YMEHUSI ONPENENSITh BUAbl XUMHUECKOU CBSI3U B
OpPraHUYECKUX COSAMHEHUAX (OAMHAPHBIC U KPATHBIC)

1.6

CdopMupoBaHHOCTb YMEHUS TPUMEHSTh: MOJI0KEHUSI TEOPUU CTPOCHUS
oprannueckux BemectB A.M. bytiieposa ajist 00bSICHEHUSI 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUSI MaCChl
BELECTB

Yraeromopoasl.  Kucmopoacogepkammue W a30TCoJepkKaIiue
OpraHUYeCKue coeMHEHUs. BhICOKOMOIEKYIISIPHBIE COSTUHEHUS

2.1

CdopmMupoBaHHOCTh YMEHUN TPHUBOIUTH TPHUBUAIBHBIC Ha3BaHUS
OTJIETIbHBIX OPraHUYECKUX BEIHIECTB (ATUJIEH, MPOINUJICH, alleTUJICH,
DTWICHTJINKONb, TAUIEpHuH, (QeHon, (opManbaerua, ameTaibIeTu/,
MypaBbHHAs KHUCJIOTA, YKCyCHas KHCJIOTa, OJICMHOBas KHCJOTAa,
CTEapUHOBAsE KHUCJIOTA, TIIIOKO3a, (PYKTO3a, Kpaxmal, IeIIII003a,
TJTUIIMH )

2.2

ChopMupoBaHHOCTh YMEHHW XapaKTEepPH30BaTh COCTaB, CTPOCHUE,
bu3nUecKue M XWMHYECKHE CBOWCTBA THUIHUYHBIX TPEICTABUTEICH
pPa3TUYHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, JTaH, JTHJICH,
MpoNwieH, aneTwieH, Oyraauen-1,3, merundyranuen-1,3, OeH3zon,
METAHOJI, 3TAHOJI, STHJICHTJIMKOJb, TIUICPHUH, (EHOJ, ameTaabIACcTH/I,
MypaBbUHAsi W YKCYCHAas KHCJIOTBHI, TJIFOKO3a, KpaxMmaj, IIeJITI0J03a,
AMUHOYKCYCHAsl KUCJI0Ta)
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2.3

CdopmMupoBaHHOCTh YMEHHUSI WILTIOCTPUPOBATh T'€HETHUYECKYIO CBA3b
MEXIy TUIOUYHBIMM  TPEACTABUTEISIMA  PA3JIMUHBIX  KJIACCOB

OpraHUYECKUX BEIIECTB YpaBHEHUSIMU COOTBETCTBYIOIIUX

XUMUYECKUX PEAKIIUNA ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (hOpMYII

2.4

ChopMuUpOBaHHOCTH ~ YMEHHS  XapakTEepPH30BaTh  HMCTOYHHKH
VTJIEBOJIOPOIHOT'O CBHIPbsI (HEMTH, MPUPOAHBIN Ta3, YToJib), CIIOCOOBI MX
nepepabOTKHU U MPaKTUIECKOE MPUMEHEHHE MTPOAYKTOB MepepadboTKu

XUMUS U )KU3HBb. Pacyersl

3.1

CdopmMupoBaHHOCTh YMEHHH BIIaJIeTh CUCTEMOW 3HaHU 00 OCHOBHBIX
METOJIaX HAYYHOr0 MO3HAHUs, UCIIOJIb3YEMbIX B XUMUH MPU U3YUECHUU
BEUIECTB W XHUMHYECKUX sIBJICHUH (HaOmiolleHue, W3MEepeHue,
DKCIIEPUMEHT,  MOJEIHUPOBAHUE),  HUCIOJb30BaTh  CHUCTEMHBIE

XUMUYECKUE 3HAHUS [JIsl TPUHATUS PEIICHHW B KOHKPETHBIX
PKU3HECHHBIX CUTYallUsIX, CBA3aHHBIX C BELIECTBAMM U UX IIPUMEHECHUEM

3.2

ChopMHUpPOBAHHOCTL YMEHHMI COONIOJATh TpaBWja IOJb30BAHUS
XUMUYECKOW Mocyqoi U 1abopaTOpHBIM OOOpPYJIOBAaHHEM, a TaKXKe
MpaBuiia OOpaIlleHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU
10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB

3.3

ChopMHUpOBAaHHOCTh YMEHUMN TJIIAHUPOBATH U BBIMOIHATh XUMHUUECKUN
DKCIIEPUMEHT (npeBpatieHus OPraHUYECKUX BEILIECTB MPH
HAarpeBaHWH, I[IOJIYYEHUE OTUJICHA W H3Y4YEHUE €ro CBOMCTB,
KauyeCTBEHHbBIC PEaKIIMU OPTaHUYECKUX BEIIECTB, ACHATypalus OeiIKoB
MpY HarpeBaHWM, IIBETHHIE PEAKIMH OCJIKOB) B COOTBETCTBHH C
MpaBWIAMHU TEXHUKU 0€30MacHOCTH MPH OOpAIlEHUU C BEIIECTBAMU U
1a00paTOPHBIM 000pyI0OBaHUEM; MPEACTABIATH pE3YyJIbTaThI
XUMHUYECKOTO  JKCepuMeHTa B ¢dopMe 3alucud  ypaBHECHHM
COOTBETCTBYIOIIUX PEAKIINA ¥ (HOPMYTUPOBATH BHIBOJIBI HA OCHOBE ITUX
PE3yIbTaTOB

3.4

CdopmupoBaHHOCTH yYMEHUI MIPOBOJUTH BBIYHCIICHUS 110
XUMUYECKUM YpaBHEHUSIM (Macchl, 00beMa, KOJUYECTBA HCXOJHOTO
BEIIECTBA WJIM MPOJYKTa pEaKlUMU IO H3BECTHBIM Macce, O0beMY,
KOJINYECTBY OJTHOT'O U3 UCXO/HBIX BELECTB WM NPOAYKTOB PEAKIIIH )

3.5

CdopmupoBaHHOCTH YMEHHU KPUTUYECKU aHaJIN3UpPOBATh
XUMHYECKYI0 HMH(OpPMAIHMIO, TOIYy4aeMyl0 U3 Pa3HBIX HCTOYHHKOB
(cpenctBa MaccoBoii nHpopMaluu, cetb UHTEpHET U Ipyrue)
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3.6

CopmMupoBaHHOCTh YMEHUH COOJIIOAATh MpaBUia HKOJIOTMYECKU
[e1ecO00pa3HOro MOBEAECHHUS B OBITY M TPYIOBOH AESITENbHOCTU B
[EJAX COXPAHECHUS CBOETO 3J0pPOBbSA M OKPYKAIOIIEH IPUPOIHON
Cpellbl, OCO3HaBaTh OIACHOCTb BO3ACHCTBUS Ha >KMBBIE OpPraHU3MBbI
ONpENIEICHHBIX OPraHUYECKUX BEIIECTB, IMOHMMAsl CMBICI IMOKAa3aTess
[IJK  (mpeaenbHO  AOMYCTUMOM — KOHUEHTpAlMH),  MOSACHSTH
Ha MpUMepax CrocoObl YMEHbIIEHUS U MPEJOTBPALLECHUS UX BPEIHOTO
BO3/JICHCTBHS Ha OPraHn3M YeJI0BEKa

IIpoBepsieMbie 3J1€MEHTBI

Kon [IpoBepsieMblid 3JIEMEHT COAEPKAHUS
1 TeopeTnueckre OCHOBBI OPTaHUYECKON XUMUU

1.1 [Ipenmer opraHH4ecKoil XUMHH: ¢¢ BOSHUKHOBCHHE, PA3BUTHE U 3HAYCHHC B
[MOJIy4€HUH HOBBIX BEUIECTB U MaTepuaioB. Teopusi CTpPOCHUSI OPraHUYECKUX
coenquHeHnui A.M. bytnepoBa, €€ OCHOBHBIE MOJIOKECHUS

1.2 CtpykTypHble (DOpMYJIBI OpraHWYecKHX BeliecTB. ['oMmonorusi, u3omepus.
XUMHUYECKasi CBSI3b B OPTaHUYECKHUX COCAMHEHMSX - OJIUHAPHBIE U KPATHBIE
cBs3u. [IpencraBienue o KiraccupUKaluu OPraHUIECKUX BEIIECTB

13 HoMeHknaTypa  OpraHMYECKMX  COSAMHEHUM  (CHCTeMaTHYeCKas) h
TPUBUAJIbHBIC  HA3BaHWA  BAXHEWIIMX  MPEACTABUTENIEH  KJIAacCOB
OPraHUYECKUX BEILIECTB

2 Y T1€BOI0PO/IbI

2.1 |AnkaHbl: COCTAB M CTPOCHME, TOMOJIOTMYECKHI psia. MeTaH M dTaH -
MPOCTEHIINE MPEICTABUTENHN AJIKAHOB: (DU3UYECKUE U XUMUUYECKHUE CBOMCTBA
(peakuuu 3aMelieHus] U TOpEeHUs), HaXOXKACHUE B MPHUPOAE, MOIYyUYCHHE U
[MPUMEHCHHUE

2.2 |AnKeHBI: COCTAaB M CTPOCHHE, TOMOJIOTHUCCKHl PsiA. DTHICH M MPOIMICH -
MPOCTEUIITNE MPEACTABUTEIH aJTKCHOB: (DM3MYECKUE U XMMHUYECKUE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTEHUPOBAHUS, THAPATAMN, OKUCICHUS U
MOJTUMEPU3ALINH ), TTIOTYYCHUE U IPUMEHEHUE

2.3 AnkagaueHsl: OyraaueH-1,3 u MerwiOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMUYeCKue  cBoiicTBa  (peakuusst — nonumepusanuu).  [lomydenue
CUHTETUYECKOT O KayuyKa U PE3UHbI

2.4

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUH PSII.
ALIETWIEH - NPOCTEUIIMM IPEICTABUTEND AJKUHOB: COCTaB, CTPOCHHE,
(¢u3nueckue W XUMHYECKME CBOMCTBAa (peakuuu TUAPUPOBAHUS,
raJIOr€HUPOBAHUs, TUAPATALU, TOPEHUS ), TIOTYYEHUE U IPUMEHEHHE
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2.5

ApeHnbl. beHzon: coctaB, crpoeHue, GU3MYECKHE U XUMHUYECKHE CBONCTBA
(peakuuu TrajJoreHUPOBAHUSI U HUTPOBAHUS), MOJYYEHHE U NPUMEHEHUE.
Tomyon: coctaB, cTpoeHue, GuU3NUECKUe U XUMMUYECKHUE CBOMCTBA (peakiuu
rajoreHUpPOBaHMS U HUTPOBAHUSA), MOJYUYCHHE U MPUMEHEHUE. TOKCUYHOCTD
apeHoB. ' eHeTHyecKas CBA3b MEXKY YIIIEBOJIOPOJAMU, MIPUHAIIICKAITUMHU K
pa3JIMYHBIM KJIaccaM

2.6

[IpuponHbIe UCTOYHUKM YIJIeBOAOpPOAOB. I[IpuponaHblii ra3 W IOIYTHBIE
HedTsHBIE Ta3bl. HedThb 1 ee npoucxoxaenue. CriocoOs! mepepadboTku HeTu:
[EpEroHKa, KPEKUHI (TEPMUUECKHUM, KaTaJIuTHUeCKuil), nmupoaus. [IpoayKrsl
nepepaboTKku HEPTH, MX NPUMEHEHHE B MPOMBIIIJICHHOCTH U B OBITY.
KaMeHHBIH yroib U MpOayKThl €ro nepepadboTku

KHCJIOpO,IICO,Z[Cp)I(aIHI/Ie OpPTraHUYCCKUEC COCANHCHUS

3.1

[IpenenbHple ONHOATOMHBIE CHOUPTHI. METaHON W JTAaHOJ: CTPOCHHUE,
dbusznueckre U XUMHUYECKHE CBOMCTBA (peaKIMM C aKTUBHBIMU MeETaJlIaMH,
raJoreHoBOJIOPOAaMH, TOPEHHUE), MpUMEeHEeHHe. BoaopoIHbIe CBSI3U MEXIY
MOJIEKYJIAMU CIIUPTOB. [[eficTBUE METaHOIa U TAHOJIA HA OPraHU3M YEIOBEKA.
MHOroaTtoMHbl€  CHHUPTHI. JTUJIEHIVIMKOAbL W  T[JIMUEPUH: CTPOCHHE,
(¢u3znyueckue M XMMHYECKHE CBOMCTBa (B3aUMOJECHUCTBHE CO UIEIOYHBIMU
MeTaJJlaM1, Ka4eCTBEHHAs peaKIlMs Ha MHOTOAaTOMHBIE CIIUPTHI). JleficTBre Ha
OpraHu3M 4enoBeka. [Ipumenenne romuepuHa u STUIIEHTIIMKOJIS

3.2

®deHon: CTPOCHHWE MOJICKYJNbI, (U3NYECKHE ¢ XWMUYECKHE CBOWMCTBA.
ToxcuunocTh penona. [Ilpumenenue gpenomna

3.3

AJ'IBI[GFI/II[I)I N KCTOHBI. (I)opManbnerI/m, allCTaJIBACT U CTpOCHHUC,
(1)I/ISI/II'I€CKI/I€ )41 XUMHNYCCKUC CBOMCTBA (peaKHI/II/I OKHCJICHUA
1 BOCCTAaHOBJICHU, KAYCCTBCHHBIC peaKHI/II/I), IMMOJIYUCHHC U IIPUMCHCHHC

3.4

OIHOOCHOBHBIE Mpe/eNbHbIE KApOOHOBBIE KUCIOThI. MypaBbUHas U YKCYCHas
KHUCIIOTBI: CTPOCHHE, PU3NYECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, 00IIME
U1 KJjacca KUCJIOT, peakius 3Tepu(uKalnu), MOoJyuyeHue U MpPUMEHEHHE.
CreapuHoBasi W OJEUHOBAs KUCIOTHl KaK TPEJCTABUTEIU  BBICIIUX
KapOOHOBBIX KHCIOT. MbUIa KakK COJM BBICHIMX KapOOHOBBIX KHUCIIOT, WX
MOIOILIEE AEUCTBHE

3.5

CnoxkHble 3QUpbl Kak MPOU3BOAHBIC KapOOHOBBIX KHUCHOT. [uuponus
cinoxkubix 3dupoB. Kupel. T'uaponuz xkupoB. IlpumeHeHue KUPOB.
buonornueckas poiib JKUpPOB

3.6

YrineBogel:  cocTaB,  KjaccuuKamus ~— yriaeBoAoB  (MOHO-,  JH
W Tojucaxapuisl). ['7oKo3a - MPOCTEUIIMHA MOHOCAaXapw: OCOOEHHOCTH
CTPOCHHMS  MOJEKYJbl,  (QU3MUECKHE W  XHMHUYECKHE  CBOWCTBA

(B3ammoneiicTBue ¢ ruapokcuaom meau (II), okucnenrne aMMuadHbpIM
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pactBopoMm okcuga cepebpa (I), BoccTaHoBiieHHE, OpPOXKEHHE TJIIOKO3bI),
HAXOXKJICHUE B MPUPOJAE, NTPUMEHEHHE, Onojoruueckas poiab. DOTOCUHTES.
®dpykTO3a Kak M30Mep TIOKO3bl. Kpaxman W 1meuioiio3a Kak MPUPOIHBIS
nonuMepsl. CTpoeHUEe Kpaxmalia v IEJUTI0NI03b. DU3NYECKUe U XUMUYECKUE
CBOMCTBa Kpaxmaia (TUAPOJIN3, KAYECTBEHHAsI PEaKIIUs C UOJ0M)

4 A30TCcoliepKalye OpraHnuecKrue COeINHEHUS

4.1 |AmuHOKMCIOTHI Kak aMOTepHBIe OpraHuYecKye coeuHeHns. MU3MUecKue 1
XUMHUYECKUE CBOMCTBAa aMUHOKUCIIOT (Ha MpUMepe TIIHIMHA). buonoruueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuel

4.2  |Benkum Kak NPUPOAHBIC BHICOKOMOJEKYISPHBIC COSHHHEHMs. IlepBHUHAs,
BTOpUYHAsI U TPETUYHAsA CTPYKTypa OelKkoB. XMMHUYECKHUE CBONCTBA OEJIKOB:
TUIPOJIN3, ICHATYpaIusl, KAUEeCTBEHHbIE pEaKuy Ha OeIKu

5 BBICOKOMOJIEKYIISIPHBIE COEUHEHUS

5.1  |OcHOBHBIC MOHATHS XHMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
MOJINMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNH, CPENHSA
MoJieKyJsipHass Macca. OCHOBHBIE METONBI CHHTE3a BBICOKOMOJEKYISPHBIX
COEIMHEHNH - IOJIMMEPU3aLNs U MOJUKOHIECHCALUS

5.2

9KCHCpI/IMeHTaJ'IBHBIe MCTOJbl H3Y4YCHHUA BCHOICCTB M HX HpGBpﬂIIICHPIfI:
O3HAKOMJICHHC C 06pa3uaMH MNPpUPOJHBIX MW MHCKYCCTBCHHBIX BOJIOKOH,

[MJI1acTMacC, Kay4yKoB. HOJ’Iy‘ICHI/Ie CUHTCTHYCCKOI'O KaydyyKa 1 PC3HUHbI
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IIpoBepsieMble TpeOOBAHUSA K Pe3yJIbTaTaM 0CBOEHMSI OCHOBHOI 00pa30oBaTeILHOM

NMpoOrpaMMbl

Kon
MIPOBEPSAEMOT0
pe3yabTara

[IpoBepsieMble MTpeaMETHbBIE PE3YIbTAaThl OCBOECHUS OCHOBHOM
o0pa3oBaTeIHLHON MPOTPAMMBI CPETHETO OOIIET0 00pa3oBaHUs

1

TeopeTnueckne OCHOBbI XUMHU

1.1

Brnagenne cucteMoll XUMHYECKMX 3HAHUM, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIaraloIue TMOHATHS  (XMMHYECKUH  DJIEMEHT, aToM,
DJIGKTPOHHAS 000JI0YKa aToMma, S-, P-, J-3JIeKTpOHHBIE OpOUTAIIN
ATOMOB, WOH, MOJIEKYJIa, BAJCHTHOCTb, JJIEKTPOOTPULATEILHOCTD,
CTENEHb OKHWCIICHUSI, XHUMHUYECKas CBsA3b, MOJb, MOJISIpHAs Macca,
MOJISIDHBI 00BbEM, KpHUCTAJUIMUECKas peIleTKa, TUIBl XUMHUYECKHUX
peaKkuuit (OKHCIIUTENBHO-BOCCTAHOBUTEBHBIE, DK30- u
DHIOTEPMHUYECKUE,  PEAKIIMU  HOHHOIO oOMeHa),  pacTBOp,
PJIEKTPOJIUTBI, HERJIEKTPOIUTHI, JJIEKTPOJUTHYECKAST JUCCOLUALIMS,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XHMHUYECKOM PpEAKIINH,
XUMHUYECKOE  paBHOBECHE);  TEOPUU U 3aKOHBI (Teopus
PIEKTPOJIUTUYECKON auccoumnanuu, llepmogmueckuid 3akon JI.W.
MeHieneeBa, 3aKOH  COXpPaHEHUSI  MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  S3bIK  XUMHUHU,  (HAKTOJOTMUYECKUE  CBEACHUS
O CBOWCTBaxX, COCTaBe, MOJYYEHUU M OE€30MACHOM HCIOJIb30BaHUU
BOKHEHIIINX HEOPTaHWYECKUX BEMIECTB B OBITY W MPAKTUYECKON
NIEATEIILbHOCTH YEI0BEKa

1.2

CdopmMupoBaHHOCTh YMEHUUW BBISBISATH XapaKTEpHbIE NPU3HAKUA U
B3aUMOCBSA3b M3YYEHHBIX IIOHATHUH, IPUMEHATH COOTBETCTBYIOIIUE
MTOHATUS IIPY OIMCAHUU CTPOCHUS U CBOWCTB HEOPraHMYECKUX BEUIECTB
YU UX NIPEBpAILECHUN; BBIABIIITH B3aUMOCBSI3b XMUMUYECKUX 3HAHUMU C
MOHATUSIMM W NOPEACTABJICHUAMHU JPYrUX €CTECTBEHHOHAYYHBIX
IPEAMETOB

1.3

BrnaneHue OCHOBHBIMM METOJaMHM HAyYHOrO MO3HAHUS BEUIECTB H
XUMUYECKUX SIBJIEHUN (HAONIOAEHUE, HU3MEpPEHUEe, SKCIEPUMEHT,
MOJIEITUPOBAHKE)

1.4

CdopmMupoBaHHOCTh YMEHUN OMNpENENsITh BAJICHTHOCTh U CTENEHb
OKHCJICHHUSI XUMHUYECKUX DJJIEMEHTOB B COCIUHEHHUSAX Pa3JIMYHOIO
cocTaBa, BHJ XHMHYECKOW CBSi3M  (KOBaJC€HTHAsl, HOHHAas,
MeTaJUTMYEeCKasi, BOJIOPO/IHAS) B COSAMHEHUSIX, TUIl KPUCTATITUIECKON
pEelIeTK KOHKPETHOTO BellecTBa (aTOMHAas, MOJIEKYJIsIpHAs, WUOHHAas,

MeTaJJINYeCcKas)
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1.5

CdopmMupoBaHHOCTb YMEHUH OINPEIENATh XapakTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUN

1.6

ChopMHUpPOBAHHOCTh  yMEHHUSI  KJIAaCCUPUIIUPOBATH  XUMHUYECKHUE
pPEaKIMu MO Pa3IMYHbIM MpPU3HAKAM (YUCIY U COCTaBY pearupyromnimx
BEILIECTB, TEIJIOBOMY »A(PPeKkTy peakiyu, HU3MEHEHHUIO CTereHen
OKHCJICHUSI ~ DJIEMEHTOB,  OOpaTUMOCTU  PEAKIUH,  Y4YacCTUIO
KaTaJn3aTopa)

1.7

ChopmMupoBaHHOCTh yYMEHHH  COCTABJISATh YpaBHEHHUS  peaKIuit
Pa3JIMYHBIX TUIOB, IIOJHBIE W COKPAIICHHBIE YPAaBHEHUS pEaKIul
WOHHOTO OOMEHA, YYUTHIBAS YCIOBUS, IPU KOTOPBIX 3TU PEAKIIMH UITYT
110 KOHIIA

1.8

CdopMHUPOBAaHHOCTh YMEHHI MPOBOAUTH PEAKIIUH, TTOATBEPIKIAFOIINC
KAUEeCTBCHHBIM COCTaB  PA3JMYHBIX HEOPTraHUYECKUX  BEIIECTB,
pacro3HaBaTh ONBITHBIM IIYTEM HWOHBI, MPUCYTCTBYIOIIME B BOJHBIX
PacTBOpPAaX HEOPTaHUYECKUX BEIIECTB

1.9

CdopmMupoBaHHOCTh YMEHUU PACKpBhIBATh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEIHHBIX peakiui MOCPEJICTBOM COCTAaBJICHUS
HIIEKTPOHHOI'0 OajlaHca ATUX peaKIuil

1.10

CdopMupoBaHHOCTb yYMEHUN OOBSACHATH 3aBUCUMOCTb CKOpPOCTH
XUMHUYECKON pEeaKIMK OT Pa3IuvHbIX (PaKTOPOB

1.11

ChopmMupoBaHHOCTH YMEHUW  OOBSICHITH  XapakTep CMEMICHUS
XUMHYECKOTO PAaBHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JICUCTBUS
(mpunnun Jle Hlatense)

OO0u1as 1 HeOpraHuvecKast XuMHs

2.1

ChopMHUpPOBaHHOCT, yYMEHUW PpacKpbIiBaTh CMbICT [lepuoandeckoro
3aKOoHa J.1. Meneneena u JIEMOHCTPUPOBATH ero
CHUCTEMATH3UPYIOLIYI0, OOBSICHUTEIBHYIO M  IPOTHOCTHYECKYIO
byHKIIUN

2.2

ChopmMupoBaHHOCTh ~ YMEHUU  XapaKTepU30BATh  BJIEKTPOHHOE

CTPOEHHE  aTOMOB  XHMMHWYECKUX  d3JIEMEHTOB 1-4  mepuomos
[Iepronnueckoi cucremsl xumuyeckux sneMeHToB [[.M. Meunneneesna,
UCTIOJB3Yysl  TOHATHSA  «S-, P-,  O-2JCKTpOHHBIE  OpOUTAIINY,

(QHEPTETUYECKHE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH H3MEHCHWSI
CBOMCTB XMMHYECKHUX 3JIEMEHTOB M UX COCIUHEHHUW 10 MEpUoaaM M
rpynnaMm I[lepuoguueckor cucteMbl XHUMUYECKUX 3iaeMmeHToB J[.H.

Meneneena
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2.3

CdopmMupoBaHHOCTh YMEHMH XapaKTepU30BaTh (OMHUCHIBATH) OOLIUE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB,
MOJITBEPkKAaTh  CYUIECTBOBAHME T€HETHMYECKOW  CBS3UM  MEXIY
HEOpPraHM4YEeCKUMH  BEIIECTBAMU  C  [OMOILIBIO  YpPaBHEHHM
COOTBETCTBYIOLUX XUMHUUECKHUX PEaKIUi

2.4

CdhopMupoBaHHOCTH YMEHUH yCTaHABIMBATH MPUHAIIICKHOCTh
HEOPTaHWYECKUX BEIIECTB IO WX COCTaBY K OMpPEIEICHHOMY KIaccy
(rpynne) coenvHeHUM (MPOCThIE BEIIECTBA - METAJIbI U HEMETAJUIbL,
OKCH/IbI, OCHOBaHUsI, KUCJIOTHI, aM()OTEPHBIC TUAPOKCHUIBI, COIIH)

2.5

ChopMHUpOBaHHOCTh YMEHHUH HCIIOJIB30BATh XMMUYECKYI0 CHUMBOJIHUKY
JUTSL COCTaBJICHUS (POPMYIT BEIIECTB U YPaBHEHU M XUMUYECKUX PEAKIIUM,
cucremarndeckyto HomeHknarypy (IUPAC) u TpuBHanbHbIC Ha3BaHUS
OTJEJIbHBIX HEOPTaHWYECKUX BEUIECTB (yrapHbIil ras, yrieKUCIbli ras,
aMMUaK, raieHasl U3BeCThb, HeralleHasi U3BECTh, IMThEBAsI COJa, IUPUT

1 Ipyrue)

2.6

CdopmMupoBaHHOCTh YMEHHH XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE
XUMUYECKUE CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPKAATh  CYIIECTBOBAHUE TEHETUYECKOW  CBSI3U  MEXIY
HEOPraHWYeCKMMU  BEIIeCTBAMH  C  TOMOIIBIO  YpaBHEHHUM
COOTBETCTBYIOIINX XUMUUYECKUX PEaKIIUi

2.7

CdopmMupoBaHHOCTh YMEHUM TUIAHUPOBATH U BBHIMOJIHATH XUMHUYECKUN
DKCIIEPUMEHT (pa3lIoKEHHE IMEepPOKCUAA BOJAOPOAA B IPUCYTCTBUU
KaTaJln3aTropa, ONPEIEICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIUIBIO
VHUBEPCAIBHOIO HWHIMKATOPA, BIUSHUE pa3IMYHbIX (HAKTOPOB HA
CKOPOCTb ~XMMHUYECKOW peakUud, peakuud HOHHOro oOMeHa,
KAueCTBEHHbIE PEAKLUU Ha CyNb(aT-, KapOOHAT- U XJIOPHU]I-AHUOHBI, HA
KAaTHOH aMMOHUS, PEIICHHE SKCIEPHMEHTAJBHBIX 3aJad IO TeMam
«Metamis» u «HemeTramib») B COOTBETCTBUM C MPABUIAMH TEXHUKHU
Oe3omacHOCTH MpH OOpallleHuu ¢ BelecTBaMH U J1a00paTOPHBIM
000py/0BaHHUEM; OPEICTaBlIATh  pPE3yJAbTaThl  XMUMHUYECKOTO
HKCIIEPUMEHTA B (JOpPME 3aIlHUCH YPaBHEHUN COOTBETCTBYIOIINX PeaKnuit
1 (OpMYJIMPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIHTATOB

2.8

CdopmupoBaHHOCTh YMEHMI COOJIOJATh TMpaBWjia TOJb30BAHUS
XUMUYECKOW MOoCyq0i U j1abopaTOpHBIM OOOpPYJIOBAaHHEM, a TaKXKe
MpaBuiIa OOpPAIIEHUs C BEIECTBAMH B COOTBETCTBUU C MHCTPYKIHSIMU
[0 BBITIOJIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB

2.9

ChopmMupoBaHHOCTH ~ yMEHUH  XapakTEepU30BaTh  XHUMHUYECKHUE
MPOLIECCHI, JIEKALIUME B OCHOBE MPOMBIIUIEHHOI'O MOJYyYEHHUs CEpHOMN
KHCJIOThI, aMMHUaKa, a Takke CPOPMUPOBAHHOCTD MPEACTABICHUIMI
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00 0oOmUX HAay4YHBIX NPUHIMIAX W HKOJOTHYECKUX MpobdieMax
XUMHUYECKOTO TIPOU3BOJICTBA

XUMHUA 1 )KU3Hb. PacueTnsl

3.1

ChopMHUPOBAaHHOCTh TPEACTABICHUNA O XUMHYECKOH COCTaBIISIONICH
€CTECTBCHHO-HAYYHOW KapTUHBI MHUpPA, POJM XUMHU B TIO3HAHUU
SBJICHUW TMpUPOABI, B (HOPMHUPOBAHMH MBIIUICHUS W KYJIbTYphI
JTUYHOCTH, €€ (PYHKIMOHAIBLHOW TPaMOTHOCTH, HEOOXOIUMOM IS
pelIeHUsT TMPaKTUUYECKUX 3aJad M DKOJOrMYECKH OOOCHOBAHHOI'O
OTHOIIIEHUS K CBOEMY 3JI0POBbIO U IPUPOJHOM cpefie

3.2

CdopmupoBaHHOCTH YMEHHU KPUTUYECKU AHAJIU3UPOBATH
XUMUYECKYI0 HH(POPMALIMIO, TMOJYYaEMYyI0 M3 pa3HbIX HMCTOYHHKOB
(cpencTBa MaccOBOM KOMMYHUKAIIMU, C€Th IHTEpHET U IpyTHe)

3.3

ChopMHUpPOBAaHHOCTH, YMEHUM COOJIIOAATh TpaBUjia SKOJOTHUECKHU
[1e71ecO00pa3HOro TOBEACHUSI B OBITY U TPYIOBOM IEATEIHHOCTU B
[EJSIX COXPAHEHUsI CBOETO 3[I0POBbS U OKPY KAIOIIEH MPUPOTHOUN CPeIb

3.4

Oco3HaBaTh  OINACHOCTH  BO3JCUCTBHS HA JKUBBIE OPTraHU3MBI
ONPEEIICHHBIX BEMIECTB, TOHUMAas cMmbIci ntoka3arens [[JIK, moscHsaTh
Ha TIpUMepax CIocoObl YMEHBIIICHHUSI U TIPEIOTBPAIICHUS] KX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YEI0BEKA

3.5

CdopmupoBaHHOCTH YMEHUU MIPOBOJIUTH BBIUHCIICHUS C
MCIIOJIb30BAHUEM TOHATHUS «MAacCOBasi JOJISI BEILIECTBA B PACTBOPEN,
00bEMHBIX OTHOIICHHH Ta30B IPH XUMHUYECKHX PEAKIMAX, MaCChI
BEI[eCTBA MJIM 00BbEeMa Ta30B 10 W3BECTHOMY KOJHUYECTBY BEIIECTBA,
Macce WM O0bEeMY OJHOTO M3 YYacTBYIOIIUX B pPEaKIMHM BELIECTB,
TerioBoro 3¢ ¢deKkra peakiiui Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl
BEILIECTB, PEBPALICHUS U COXPAHEHUSI SHEPTUH

IIpoBepsieMbie 3J1€MEHTHI

Kox

[TIpoBepseMBblil 3IEMEHT COJIEPKAHUS

1

TeopeTnueckne OCHOBBI XUMHH

1.1

XuMu4eckuii anemMeHT. AToMm. Snpo aroma, H30TONbL. JIEKTPOHHAS
000J104Ka. DHEPreTUUECKUE YPOBHU, MTOAYPOBHU. ATOMHbBIE OpOUTaNH, S-, P-,
d-asreMenThI. OCOOCHHOCTH PACHpPECIICHHUS 3JCKTPOHOB 10 OpOUTAISIM B
aTOMax 3JIEMEHTOB MEPBBIX YEThIPEX MEPUOJOB. DINEKTPOHHAS KOHPUTYpaIs
aTOMOB
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1.2

[leprognueckuil 3aKkoH u Ilepronnueckas cucTeMa XMMHYECKHUX 3JIEMEHTOB
JI.1. Menneneesa. CBA3p INEepuOAMYECKOro 3akoHa u Ilepmommueckon
CUCTEMBbI XUMHU4YECKUX 3eMeHTOoB JI.1. MenneneeBa ¢ COBpeMEHHOU TEOpUEN
CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XUMHUYECKHUX
HIIEMEHTOB U 00pa3yeMbIX UMM IMPOCTHIX U CIOXKHBIX BEUIECTB MO TPYIIaM U
neprojaM. 3Ha4eHHE NEPUOJUYECKOI0 3aKOHA B Pa3BUTUU HAYKU

1.3

CtpoeHue BemiecTBa. XUMHUYECKass CBA3b. BUIbl XMMUYECKON CBSI3U
(koBaJIEeHTHAsl HEMOJISIpHAsi U TMOJspHAas, WOHHAs, MeTajuindeckas). MoHbI:
KAaTUOHBl M aHWOHBI. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOM XHUMHUYECKOU
CBs13U (OOMEHHBIN 1 IOHOPHO-AKIENITOPHBIN). BomopoaHas cBs3b

1.4

BaneHTHOCTB. DJIEKTPOOTPULATENBHOCTh. CTENEHb OKUCIICHHUS

1.5

BCHIGCTBEI MOJICKYJIAPHOT'O U HEMOJICKYJIIPHOI'O CTPOCHUA. 3aKoH
[IOCTOJAHCTBA COCTaBa BCHICCTBA. Tunbl KpUCTATINIMYCCKHUX  PCIICTOK.
3aBUCUMOCTh CBOMCTBaA BCIICCTB OT THIIA KpPICTEUIJIPI‘IGCKOﬁ PCHICTKH.
[lonsiTue o AUCIICPCHBIX CUCTEMaX. HctunHble M KOJNIOUIHBIC PAaCTBOPLI.
MaccoBas A0JI1 BEICCTBA B paCTBOPC

1.6

Knaccuduxanus HEOpPraHUYECKUX COEJIMHEHUI. Homenknatypa
HEOPraHUYECKUX BEIECTB

1.7

XuMnueckast peaxkus. Knaccudukanus XUMHUYECKUX peakuuii
B HEOPraHMYECKOM W OpPraHWYECKOM XWUMHH. 3aKOH COXPAHEHHUS MaccChl
BEILIECTB, 3aKOH COXPAHEHMs W NIPEBPALICHUS DHEPIUU INPU XUMHUYECKHUX
peaKuusax

1.8

CKOpOCTb peaKkIiiuy, €€ 3aBUCUMOCTh OT Pa3JInYHbIX (PaKTOPOB

1.9

O6parumble peakinnu. XUMUYECKOe paBHOBecue. DaKTOpbl, BIUAIOININE HA
COCTOsSIHME XuMHuecKoro pasHosecus. [Ipunmun Jle [Hlarense

1.10

DneKkTpoTrdeckas auccorans. CHIbHbBIC U cita0blie asiekTponuThl. Cpea
BOJHBIX PAcCTBOPOB BEIISCTB: KHUCJas, HEHUTpaslbHAs, IeovHas. Peakiun
WOHHOTO 0OMeEHa

1.11

OKUCIIMTEIIbHO-BOCCTAHOBUTEIILHBIC peaKkununu

Heoprannueckas xumust

2.1

Hemerannel. Ilomoxxenue HemeraiuioB B Ilepmoguueckort  cucreme
xuMuueckux 3eMenToB J[.M. MeHeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
du3nyecKue CBOMCTBA HEMETAIIOB. AJIJIOTPOIMS HEMETAIJIOB (Ha MpuUMepe
KHCIIOPOJIa, cephl, hocdhopa U yriaeposia)
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2.2

XHWMHUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAJJIOB (TaJOreHOB, CEphbl, a30Ta,
dochopa, yriepoga U KpEeMHHS)) UM UX COCAMHEHUU (OKCHJIOB,
KHCJIOPOJICOAEPKAIIUX KHUCIIOT, BOJAOPOAHBIX coenuHeHui). Ilpumenenue
BaXKHCUIIINX HEMETAJUIOB U UX COCTMHCHUHU

2.3

Meramubl. [lonoxxenne meramioB B Ilepuognueckor cUCTEME XMMHYECKHUX
hnementoB J[.M. MenneneeBa. OcCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX
00os0uek aroMoB MeTauioB. OOmuMe (QuU3MYECKUe CBONCTBA METAJIIOB.
CrutaBel METAJUIOB. DNEKTPOXUMHUYECKHUN PsJl HAPSLDKEHUN METAJLIIOB

2.4

XUMUYECKHE CBOMCTBA BAXKHEUIIMX META/IOB (HATPUM, KM, KaJlblIUi,
MarHui, aJlOMUHUHN, IIMHK, XpOM, JKelle30, Me/ib) U X coeauHeHui. Oomue
CIIocOObI MOTydeHUsI MeTasuioB. [[puMeHeHre MeTaioB B OBITY U TEXHUKE

2.5

I'eneTuueckas CBiA3b HCOPIraHNYCCKHX BCIICCTB, IIPpHUHAJICKAIIINX
K pa3JIMYHbIM KJIaCCaM

XUMUA U )KU3Hb

3.1

Ponp xumMun B 00eCTIEUeHUH SKOJOTMUECKOM, IHEPreTUUEeCKON U MHUILEBOM
0€301aCHOCTH, Pa3BUTHH MEIUIIMHBL. [I0HATHE 0 HAYYHBIX METOAAX MTO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIU

3.2

[IpencraBinennss 00 OOMMX HAyYHBIX TMPUHIUNAX MPOMBIIIIIEHHOTO
MOJIy4YCHUS BAXKHEUIIMX BEIIECTB. UETOBEK B MUPE BEIIECTB U MAaTEPHUAJIOB:
BA)KHEHILIWE CTPOUTEIBHBIE MAaTEpUalibl, KOHCTPYKLIMOHHBIE MaTepHUabl,
KPAaCcKH, CTEKJIO, KepaMuKa, MaTepUabl JJsl SJICKTPOHUKH, HAHOMATEPHUAJIbI,
OpraHUYecKrue U MUHEpaJIbHbIE y100peHus

3.3

XUMHST U 30pOBbE YEJIOBEKAa: IMpaBHJa HCIOJb30BAHUS JIEKAPCTBEHHBIX
[penaparoB, MpaBuja O€30MaCHOrO HCIOJIb30BaHUS MpenapaToB OBITOBOMN

XUMHU B HOBCGI[HCBHOﬁ KHN3HHU
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