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®DenepanbHas paboyas nmporpamma Mo yuyeOHoMmy npeamery «Xumus» (0a30Bblii ypOBEHbD)
(mpeametHast oOnacte «EcTecTBEeHHO-Hay4yHbIE NpPEIMETHI») (Jajieeé COOTBETCTBEHHO —
nporpamMma Mo XUMHM, XMMHS) BKJIIOYAET MOSCHUTENBHYIO 3allMCKY, COAEp)KaHHEe OOyuyeHUs,
IUIAHUPYEMBIE PpE3yJbTaTbl OCBOEHUS MPOTpaMMbl IO XHMHH, IUIAHUPYEMbIE pE3yJbTaThl,
TEMaTUYECKOE IUJJaHUPOBaHUE, INepeyeHb (KOAM(PHUKATOpP) paclpeAesieHHbIX 10 KiaccaM
IpoBEPSIEMbIX TpPeOOBaHMI K pe3ysibTaTaM OCBOECHHS OCHOBHOW 00pa3oBaTeNbHOW MPOrpaMMbl
CpeIHero oo1ero oopa3oBaHus 1 3JIEMEHTOB COAECPIKAHUS IO XUMHUHU.

[losicHutenbHast 3amMcKka OTpakaeT oOIue 1ead W 33Jaud  U3YyYCeHHUs XHMUH,
XapaKTEPUCTUKY ICUXOJIOIMYECKUX MPEANOCHUIOK K €€ M3YyYEHHI0 OOyYaroIIMMHCS, MECTO B
CTPYKType ydeOHOro IUIaHa, a TakKe IMOJXOAbl K OTOOpY COJepXKaHMs, K OINpeNeTeHHIO
IUTAHUPYEMBIX PE3YJIbTAaTOB U K CTPYKTYpE TEMATHUECKOIO IJIAHUPOBAHMSL.

Copnepxanue 00yyeHHUs! pacKpbhIBAET COAECPKATEIbHbBIE IMHUU, KOTOPbIE MpeJiaraloTcs s
00513aTeIbHOT0 U3yUEHHs B KaXKJJOM KJIacCe Ha YPOBHE CPEJHEro 0011ero oopa3oBaHusl.

[InaHupyemsble pe3ynbTaThl OCBOEHHUS MPOTPaMMbl [0 XUMHM BKIIOYAIOT JMYHOCTHBIE,
MeTanpeIMETHbIE pe3yJbTaThl 3a BECh MEPUOJ OOY4YeHUS Ha YpPOBHE CpEAHEro oOLIero
o0pa3oBaHus, a TaKKe MPEIMETHbIE JOCTHKEHHUS 00Yy4arolerocs 3a KaX/blil roa o0y4eHusl.

IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mO XUMHUM Ha YpPOBHE CpeaHero oomero obOpa3oBaHus pa3paboTaHa Ha
OCHOBE TpeOOBaHUI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBbI CPETHETO
oOuiero oOpazoBanus, npeactasieHubix B GI'OC COO, ¢ yuerom Konuenuuu npenopaBaHus
ydyeOHOro mnpeaMmera «XuMHs» B 00pa3oBaTelbHbIX opranuzanusx Poccuiickoit ®enepaunu,
peanu3yroIMuX OCHOBHBIE 00pa3oBaTelbHbIE TMPOTPAMMBI, K  OCHOBHBIX  MOJIOKCHHM
dbenepanpHON paboueld MporpaMMbl BOCIIUTaHUS.

OcCHOBY MOAXOJIOB K pa3pabOTKe MPOTrpaMMBbl 10 XUMUH, K OMIPEACIICHUIO O0IIIeH CTpaTeruu
0o0y4eHHsI, BOCIUTAHUS M Pa3BUTHUs 00yYarOUIMXCS CPelCTBAMHM y4eOHOTo mpeameTa «XUMHUsD)
st 10—11 knmaccoB Ha 6a30BOM ypOBHE cOocTaBWIM KoHIentyanbHble monoxeHuss ®I'OC COO o
B3aMMOOOYCJIOBIIEHHOCTH LI€JIeH, coAepKaHusl, pe3yIbTaTOB 00yUYeHUs! U TPeOOBAHUN K YPOBHIO
MOJIFOTOBKH BBIITYCKHHUKOB.

B cooTBeTcTBUM C TaHHBIMU MOJOKEHHUSAMH MpOrpaMMa 1o XuMuu (0a30BbIi ypOBEHb) Ha
YPOBHE CpEJIHET0 00IIero 00pa3oBaHuUs:

yCTaHABIIUBACT 00s3aTeibHOE (MHBApUAHTHOE) TMPEIMETHOE COJIepXKAHUE, OIpeesseT
KOJIMYECTBEHHbIE M KaUECTBEHHbIE €r0 XapaKTePUCTHUKU Ha Ka)XXIOM dTale M3yueHHUs MpeaMeTa,
IpelyCcMaTpUBAaeT NPHUHLMIIBI CTPYKTYPUPOBAHMUS COJAEPKAHMSL M PpACHpElNEeHUs] €ro Io
KJlaccaM, OCHOBHBIM pa3jiejiaM M TeMaM Kypca;

JaeT MpUMEpPHOE pacmpeneieHue Y4eOHbIX YacoB IO TEMaTHYECKUM  paszjenam,
PEKOMEHAYET MPUMEPHYIO IOCIIEI0BATEIBHOCTh HM3YYEHHUS OTIEIBbHBIX TEM Kypca C YYETOM
MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKM Y4e€OHOTO Ipolecca, BO3PACTHBIX
ocobOeHHocTel ooyuarommxest 10 — 11 kmaccos;

JaeT METOJUYECKYIO MHTEPIIPETAINIO 1IeJiell U3y4YeHUs MpeIMeTa Ha YPOBHE COBPEMEHHBIX
IPUOPUTETOB B CHCTEME CPETHETO OOIIero OOpa3oBaHUs, COAEpPKATEIbHONW XapaKTePUCTUKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOH 00pa30BaTeNbHOIl MPOTpaMMbl CpPETHETO
oOurero o0pazoBaHus (JUYHOCTHBIX, METANPEIMETHBIX, TPEIMETHBIX), OCHOBHBIX BUJOB YU4EOHO-
NO3HABATEIbHON JIEATEIBHOCTH 00YYaIOLIErocs 1Mo OCBOCHMIO cojliepkaHMs npeameta. 1lo Bcem
Ha3BaHHBIM TO3UIUSM B MpOrpaMMe MO XHUMHU COOJIOZCHA MPEeMCTBEHHOCTH C (eiepalbHOM
paboueil mporpamMmoil OCHOBHOro obOmero ooOpazoBanus nmo xumuu (mig 8—9 Kiaccos
o0pa3oBaTeNbHBIX OpraHu3aIiii, 0a30BbIi YPOBEHB).

[Iporpamma 1O XUMHH SBISETCS OPUEHTHPOM ISl COCTABJICHHS pabodMx Nporpamm,
aBTOPbl  KOTOPBIX ~ MOTYT  MPEUIOKHUTh CBOW  TOJIXOJ K  CTPYKTYpUPOBaHUIO U

MOCJICAOBATCIIBHOCTN H3YUCHUA qeOHOr o MaTcpuralia, a4 TAKKC CBOC BUIACHHUC O .
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BO3MOKHOCTH BBIOOpa BapHMATHBHON COCTABIIAIONIEH COAEp)KaHUS MpEaMeTa JONOJHUTEIHHO K
00s13aTenbHOM (MHBApUAHTHON) YaCTH €r0 COAePIKaAHUS.

XuMuyeckoe  0o0pa3oBaHHe, I[IOJy4aeMoO€  BBIMYCKHUKaMH  0011eo0pa3oBaTelbHOM
OpraHu3aluy, SBISIETCS HEOThEMJIEMOM YacThl0 MX OOpPa30BAaHHOCTH U CIIY>KMT 3aBEpPLIAIOLIIM
STallOM peaju3alliyd Ha COOTBETCTBYIOLIEM 0a30BOM ypPOBHE KIIFOUEBBIX LEHHOCTEW, MPUCYIINUX
[EJOCTHOM CUCTEME XMMHYECKOro oOpa3oBaHus. KirodeBble LIEHHOCTH KacaloTcs TO3HaHUS
3aKOHOB MPHUPOABI, (OPMUPOBAHHS MHPOBO33PEHHUS M OOIIEH KyJIbTypbl YelOBEKa, a TakKkKe
9KOJIOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHMS K CBOEMY 3JI0POBBIO U MPHUPOAHOM Cpene.
Peanuzyercss xumuueckoe o0Opa3oBaHuME OOydYalOUIMXCS Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHusl CpeCTBaAaMH YUEOHOIO MpeaMeTa « XUMHUSD», COJIEp)KaHUE U MOCTPOEHUE KOTOPOTO
OIpEJENIEHbl B MPOrpaMMe MO XUMHHM C Y4YeTOM cHeuu(puKH HayKd XHMHH, €€ 3HAuY€HUs B
NO3HAHUU MPHUPOABl U B MaTE€pHAIbHON U3HMU OOIIECTBA, @ TAK)KE C yU4ETOM OOLIUX Lened u
NPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHUE CHUCTEMBI CpEeAHEero OOIIero
obpazoBanusi B Poccuiickoit denepanum.

[Ipn dpopmMupoBaHuM conepkaHus npeameTa «XUMHUs» YUTEHbI CISAYIOIIUE MOJIOKEHHS O
cnenuuKe U 3HAYEHUU HAYKU XUMUU.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HaYK UTPAET 0COOYIO POJIb B CO3/IaHUU HOBOM
0a3pl MaTepualbHOW KyJbTYypbl, BHOCHUT CBOM BKJaJ] B (OPMUPOBAHHME PALKUOHAIBHOIO
HAyYHOTO MBIIUIEHHUS, B CO3JaHHME LIEJTOCTHOIO IMPEACTaBIICHUS 00 OKPY’KaIOIEM MHpE Kak
0 E€IWHCTBE MPHUPOABI M 4YEIOBEKa, KOTOpoe (opMHUpyeTCs B XMMHH HAa OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHUS B3aWMOCBSI3H MEXAY CTPOCHUEM
BELIECTB, UX CBOMCTBAMHU M BO3MOKHBIMHU 00JIaCTSIMU PUMEHEHUS.

CoBpeMeHHasi XMMUs KaK HayKa CO3MJIaTelbHasl, HAyKa BBICOKUX TE€XHOJIOTMI HallpaBjieHa
Ha peIIeHUuEe TIO0OANbHBIX MPOOJIEeM YCTOWYMBOTO pPAa3BUTHSI YEJIOBEUECTBA — CHIPHEBOI,
HPHEPreTUYECKON, MHUIIEBOW, 3KOJIOIMYECKOW O€30MacCHOCTH M OXpaHbl 3J0pOBbs. TecHO
B3aMMOJICHCTBYSl C JPYIMMH €CTECTBEHHBIMH HAayKaMH, XMUMHs CTaja HEOThEMJIEMOM YacTbiO
MHUPOBOW KYJIBTYPBl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TPyAa M JKU3HU KaKJIOTo YJIeHa
o0miecTna.

B cooTrBercTBUMM ¢ OOIIMMH LEASIMA W TPUHIMIAMH CpEIHEro o0Iero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10 — 11 kmaccel, 0a30BbIN ypOBEHb U3YUYEHHS) OPUEHTHUPOBAHO
NPEUMYIECTBEHHO Ha OOLIEKYJIbTYPHYIO IOATOTOBKY OOYYarOIIUXCs, HEOOXOAUMYIO MM IS
BbIPa0OTKM MHUPOBO33PEHUYECKMX OPHEHTHPOB, YCHEIIHOTO BKJIIOYEHHMS B KHU3Hb COIMYMA,
NPOJOJKEHUST 00pa3oBaHMsSI B pa3IMYHBIX O0OJIACTSAX, HE CBS3aHHBIX HEMOCPEJCTBEHHO C
XUMUEN.

CocTaBnsoUMMH IpeaMeTa « XUMUSD SIBISIFOTCS 0a30BbIe Kypchl — « OpraHuueckas XuMus»
u «OOmas W HeopraHuyeckas XHUMHS», OCHOBHBIM KOMIIOHEHTOM COJEpXKaHUS KOTOPBIX
SIBJISIFOTCS] OCHOBBI 0a30BOM HAYKH: CUCTEMA 3HAHUI 110 HEOPraHUYECKOW XMMHHU (C BKIIFOUEHHUEM
3HaHUH K3 00IIe XMMHK) U OpraHndecKord XuMuu. POpPMHUPOBAHHE AAHHON CHCTEMBI 3HAHUI
Opy M3Y4YEHUU MpeaMeTa 00ecreynBaeT BO3MOXKHOCTh PACCMOTPEHMS] BCEro MHOrooOpaszus
BEIIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

Ctpykrypa coxepxaHusi KypcoB — «Opraamueckas xumus» u  «OOmas u
HEOpraHudeckas Xumus» c(hopMUpOBaHA B HpOrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO
NoJX0Jla K M3y4YeHHUI0 Yy4yeOHOro martepuaia U OOyCIIOBJIEHa HCTOPUYECKH OOOCHOBAHHBIM
pa3BUTHEM 3HAHUI Ha OINpPEAEIEHHBIX TEOPETUUYECKUX YPOBHSX. B Kypce opraHnueckoi Xumuu
BELIECTBA PAaCCMaTpPUBAIOTCA HA YPOBHE KJIACCHUYECKOW TEOpUU CTPOEHUS OpPraHMYECKHX
COCJIMHEHUH, a TakKe Ha YPOBHE CTEPEOXMMHYECKHMX M 3JIEKTPOHHBIX MPEJICTaBICHUN O
cTpoeHuu BemlecTB. CBeaeHUs 00 M3yyaeMbIX B Kypce BellecTBax HAalOTCs B Pa3BUTHM — OT
YIJIEBOJOPOJOB JI0 CIOKHBIX OMOJOTMYECKH AKTUBHBIX coeluHeHui. B Kypce opranuueckoin
XMMHH TIOJIyYaloT pa3BUTHE C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHHA
NepBOHAYAIbHBIE TPEJICTABICHUS O XUMHYECKOW CBSI3W, KJIACCHU(PUKALMOHHBIX MpU3HAKAX
B B ABHUCHUMO 1 CBOW B B B OT MX DOCHUSA, O XUMWU KOW PCAKIINH
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OCHOBHOI'O 00I1ero oOpa3oBaHMs TEOPETUUYECKUH MaTepuan U (PaKTOJIOrMYECKHE CBEIEHUS O
BELIECTBAX M XMMHYECKOM peakuuu. Tak, B yacTHOCTH, B Kypce «OOwlias u HeopraHudeckas
XUMUS» 00y4arouMMcsl TPeIOCTaBIIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE IMEPUOIUYECKOTO
3aKOHA C OOLIETEOPETUUECKUX U METOJOJIOTMUECKHX MMO3ULIUNA, TIy0Xe MOHATh HCTOPUYECKOE
u3MeHeHne  (QyHKUIMHA  3TOro  3akoHa — OT obOoOmiaromeid 10 OOBICHAOMEH U
IIPOTHO3UPYIOLIEH.

Enunas cucrteMa 3HaHMIl O BaXHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOWCTBaX M
OPUMEHEHHH, a TAaKXe O XUMHUYECKUX PEaKIUAX, HMX CYIIHOCTH U 3aKOHOMEPHOCTSX
nporekanus gonoaHsercs B kypcax 10 u 11 knaccoB anemenTamu
COZICp)KAHUS, HMEIOIUMH KYyJIbTYPOJIOTMYECKUII M MPUKIAJHON XapakTep. OTH 3HAHUA
CIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBSI3M XMMHUH C JIPYTUMHU HAyKaMH, PacKpbIBAalOT €€ POJib B
NO3HABATEIbHOW W MPAKTUYECKOW JEATENbHOCTH YEJOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO
YBaXEHHUSI K MPOIECCY TBOPUECTBAa B OOJACTH TEOPUHM U MPAKTUUYECKUX MPUIOKEHUN XUMHUU,
MOMOTAIOT  BBIMYCKHUKY OpPUEHTHUPOBATHCA B  OOIIECTBEHHO U JUYHOCTHO 3HAYMMBIX
npo0iieMax, CBA3aHHBIX C XUMUEW, KPUTUYECKU OCMBICTMBATh MH(OPMALIMIO U IPUMEHSTH €€ JIJIs
MOTIOJHEHUS 3HAHUH, PEIlIeHNs UHTEIIEKTYalIbHbIX U 3KCIEPUMEHTAIBHBIX HCCIEA0BATEIbCKUX
3amay. ComeprkaHue y4eOHOTO MpeaMera
«XUMHS» ~ JTaHHOTO  YPOBHS ~ M3y4Y€HUs  OpPUEHTHUPOBAHO  Ha  (OPMHUPOBAHHUE Yy
00y4YaroIMXCcs MUPOBO33PEHUYECKON OCHOBBI Jisi MOHUMaHHUS (UIO0CO(CKUX HUIEH, TaKUX Kak:
MaTepUaIbHOE €AMHCTBO HEOPTAaHUYECKOTO M OPTraHMYECKOr0 MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM M CTPOEHUEM, II0O3HABAEMOCTh MPUPOIHBIX SBJICHUIN IMyTEM IKCIIEPUMEHTA
U PpELIEHUs NPOTUBOPEUMH MEXAy HOBBIMU (PaKTaMH M TEOPETUYECKUMH MPEANOChUIKaMH,
OCO3HAHHME POJU XUMHUM B PEIICHUU HKOJOTHYECKHX MpoOJieM, a Takxke mpobdieM cOepexeHus
SHEPIeTUYECKUX PECYPCOB, CHIPbhsI, CO3/aHUS HOBBIX TEXHOJIOTUN U MaTE€pUAIOB.

B mutane penienust 3aja4 BOCIUTAHUS, PA3BUTHS U COLMANIM3AIMN O0yYaIOIIUXCS IPUHSATHIE
IpOrpaMMOM MO XMMHUHU MOJIXOJAbl K OIPEICICHUI0 COACPKAHMS M IOCTPOCHMS IpeameTa
npeaycMaTpuBalOT (HOPMUPOBAHUE Yy OOYYarOMIMXCSl YHHUBEPCAJIbHBIX Y4eOHBIX JEWCTBUH,
UMEIOIIKX 0a30BO€ 3HAUYCHUE JUISI PA3IMYHBIX BUIOB ACATEIBHOCTH: PEIIeHUsT MpoOiIeM, MOHUCKa,
aHanu3a M 0O0pabOTKM HHGOPMALMH, HEOOXOAMMBIX ISl MIPUOOPETEHUS OMbITa MPAKTUYECKOMN
Y MCCIIEIOBATENIbCKON JEATENBHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUU XUMHUHU.

B npakrtuke npernosaBaHus XMMUHM Kak Ha YPOBHE OCHOBHOI'O O0IIIEro 00pa30BaHUs Tak U HA
YpOBHE CpelHero o0miero oOpa3zoBaHUs, IPHU OINpPEACIECHUU COJEPKATEIbHON XapaKTepUCTHUKU
LeJIeld W3y4YeHMs MpPEIMETa HaIpaBJICHWEM IEPBOCTEICHHONW 3HAYMMOCTH TPAJAULMOHHO
npu3Haercss (OpMHUPOBAHME OCHOB XHMHUYECKOM HayKM Kak o00JacTh COBPEMEHHOIO
€CTECTBO3HAHUS, NPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKa M KaK OJIHOTO U3 KOMIIOHEHTOB
MUpPOBOM KyabTypbl. C METOAMYECKOW TOYKHM 3PEHUS TAaKOW MOJIXOJ K OIPEICICHUIO Lelen
U3YYEHHMsI IPEMETA SIBIISIETCS BIIOJIHE ONPABJAHHBIM.

['maBHBIMH HENSIMH  HM3y4YeHHs] TIpeaMeTa «XUMHs» Ha YPOBHE CPEIHEro OO0IIero
o0Opa3zoBaHusl Ha 6230BOM YPOBHE SIBIISFOTCS:

dbopMupoBaHHE CHUCTEMbl XHMHUUYECKHUX 3HAHUW KaK BaKHEWIEH COCTaBIISIONICH
€CTECTBEHHO-HAy4YHOM KapTHUHBl MHUpPAa, B OCHOBE KOTOPOM JIEKaT KJIKOYEBBIE IOHATHSA,
(dyHIaMeHTaJIbHBIE 3aKOHBI W TEOPHUM XHMHH, OCBOCHHE fA3bIKa HAyKH, YCBOCHHE W
NOHMMAaHHME CYIIHOCTH JOCTYIHBIX 0000IIEHII MUPOBO33PEHUECKOr0 XapaKkTepa, 03HaKOMJICHHUE
C UCTOPHUEN UX pPa3BUTHUS U CTAHOBJICHUS;

dbopMupoBaHHE W pa3BUTHE TPEACTABICHUM O HAyYHBIX METOJAX IO3HAHHS BELIECTB U
XUMHUYECKUX PpeaKIfii, HEOOXOAUMBIX JUIsi MPUOOpPETEHUs YMEHUN OpPHEHTHUPOBATHCS B MHUPE
BEIIECTB U XUMUYECKUX SIBJICHUN, UMEIOLIMX MECTO B MPUPOJE, B MPAKTUYECKON U MOBCETHEBHOMN
KU3HHU;

pa3BUTHE YMEHUH U CHOCOOOB JAEATEIBHOCTH, CBS3aHHBIX C HAOJIOJACHHWEM U
00BSICHEHHEM XMMHUYECKOI0 JKCIIEPUMEHTa, COOJII0ICHUEM MpaBuil 0€30MacHOro OOpalleHus ¢
BEIIIECTBAMH
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XUMHUHM YTOYHEHA M CKOPPEKTHpPOBaHAa B COOTBETCTBUM C HOBBIMU IPUOPUTETAMHU B CHUCTEME
cpennero obmero odpazoBanus. CeronHs B MPENOAaBAHUNA XUMHUH B OOJBIIEH CTENEHH OTIACTCS
IOPENOYTeHNE TNPAKTUYECKONH KOMIIOHEHTE CoJepXaHus OOydeHus, OpPUEHTHUPOBAaHHOW Ha
NOJIFOTOBKY BBIITYCKHHKA 00111€00pa30BaTE€IbHON OpraHu3aluy, BIAACIONIEr0 HE Ha0OpoM
3HaHWM, a (QYHKIIMOHAJBLHOM TIPaMOTHOCTBIO, TO €CThb CHOCOOAMM M YMEHHUSMH aKTUBHOI'O
NIOJIyYEHHUS 3HAHUM U IPUMEHEHUS UX B PEAIbHOM XKU3HU JJI PEIICHUS IPAaKTUYECKUX 3a1ad.

B 3710i1 cBs3M npu U3ydeHUU npeaMera « XUMUs» JTOMHUHHUPYIOIee 3HaUeHHe IpruoOpeTaroT
TaKHe LEIU U 33/1a4H, KaK:

ajanTtanys o0y4aroluxcs K YCIOBHIM JUHAMHYHO Pa3BUBAIOIIETOCS MUPA, pOpMUpOBaHUE
UHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K €aMo0Opa3oBaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY HPHHITHIO T'PAMOTHBIX PELIEHUI B KOHKPETHBIX >KM3HEHHBIX CUTYalUAX,
CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM;

¢dopmupoBaHre y OOYyYalOUIMXCSl KIIIOUEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHIUI),
UMEIOIIKX YHUBEPCAJIbHOE 3HAYCHHE JUIS Pa3IMYHBIX BUAOB JESITEIBHOCTU: PELICHHs MpoOieM,
NOMCKa, aHaimu3a ©  0o0paboTKM  HHPOpMAnUM,  HEOOXOAMWMBIX AJs MPUOOpETEHUs
OMbITA IEATELHOCTH, KOTOPAas 3aHUMAET Ba)KHOE MECTO B MO3HAHUU XUMUH, & TAKXKE JJIs1 OLIEHKU
C TMO3MLUH 5SKOJOTMYEecKOol Oe30macHOCTH XapaKTepa BIUSHUS BEIIECTB U XHMHUYECKUX
IPOLIECCOB Ha OPTaHU3M UYE€JIOBEKA U IPUPOJIHYIO CPELY;

pa3BUTHE MO3HABATENIbHBIX MHTEPECOB, MHTEIUIEKTYAlIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH
00yyaromMxcsi: CHOCOOHOCTH CaMOCTOSITENIbHO NpUOOpeTaTh HOBBIE 3HAHUSA 10 XHMUU B
COOTBETCTBUHU C KM3HEHHBIMHU MOTPEOHOCTSAMH, HCIIOJIB30BAaTh COBPEMEHHbIE HH()OPMALIMOHHbIE
TEXHOJIOTUH JJIs TOMCKA U aHaJIM3a Y4eOHON U HayYyHO- MOIYJISIPHOM MH(POPMALUU XUMHYECKOTO
COJIEp>KAHHUS;

(dbopMupoBaHHE U pa3BUTHE Y O0YUYAIOUIMXCS aCCOLUATUBHOIO M JIOTHYECKOT'O MBIIUICHUS,
Ha0JI0/1aTeNbHOCTH, COOpPAaHHOCTH, AaKKYypaTHOCTH, KOTOpPble OCOOEHHO HEOOXOJAMMBI, B
YaCTHOCTH, MPHU TUIAHUPOBAHUU U MPOBEACHUN XUMUYECKOTO AKCIIEPUMEHTA;

BOCIUTaHUE Y 00ydaromuxcs yOeKIeHHOCTH B TYMaHHCTUYECKON HAINPAaBIEHHOCTH XUMUH,
€e BaXXHOW PpOJIM B PEIICHUH IJIOOAJIBHBIX MPOOJEM paIMOHAIBHOTO IPHPOIONOIb30BAHMUS,
MOTOJIHEHHS] SHEPTeTUYECKUX PECYPCOB U COXPAHEHUsS! MPUPOJHOTO PABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OepeXHOTO OTHOLIEHMsS] K MPUPOJE M CBOEMY 3I0pPOBBIO, a TAKXKE
OpUOOPETEeHUsT OMbITa HWCIHOJIb30BAHMS IMOJYUYEHHBIX 3HAHUW JUISI TPHUHATUS TPAMOTHBIX
pelIeHni B CUTYyalUsaX, CBS3aHHBIX C XUMHUYECKUMH SBJICHUSIMH.

Henn w 3agaum u3ydeHHsl npeaMera «XUMHs MOJYyUYUIU MOAPOOHYI0O METOAUYECKYIO
UHTEpIpeTanuo B pasgene «llnaHupyemble pe3ynapTaThl OCBOEHHUS IMPOTrpamMMbl 0 XHUMHUN»,
TakuM 00pa3oM OOECIeueHO YeTKOE MPEJCTABIEHHE O TOM, KAaKHE 3HAHUS U YMEHHUS HMEIOT
psIMOE OTHOLIEHHUE K peau3alii KOHKPETHOM LIeTu.

B cBsA3M ¢ BaxHEHIIMM 3HA4YeHUEM Ipeamera «XuMus» B TI.HUKHEKMCKe, yduThbIBas
TpeOOBaHMSA K 3HAHUSAM BBIITYCKHHKOB IIKOJ TPag000pa3yIONMMH MPEINPUITUSIMHU, C IIENBIO
paciMpeHust 3HaHU 00yyaroumxcs no yueoHoMy mpeaMeTy B yueOHbIH uian qo0asieH 1 yac u3
yacTH, (opmMupyeMoil ydyacTHMKaMu oOpa30oBaTelbHBIX OTHOIIEHHH. (OOIllee 4YHUCIO YacoB,
OTBEAEHHBIX JJIS W3Y4YeHHS XHMHUHU, Ha 0a30BOM YPOBHE CpEIHEro o0Imero obpa3oBaHUS,
coctaBisieT 204 gaca: B 10 kiacce - 102 yaca (3 yaca B Henento), B 11 knacce - 102 yaca (3 gaca
B HEJIETIIO).

COILEPKAHUE OBYYEHUA
10 KJIACC
Teopernyeckue 0CHOBBI OPraHMYECKON XUMHHU
IIpeagmer opraHM4YeCKOW XMMHH: €€ BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B IIOJIYyYECHHUU
HOBBIX BELIECTB M MaTepuanoB. B3aMMOCBA3b OPraHMYECKMX M HEOPraHUYECKUX BEILECTB.
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OPraHNYEeCKUX COCIMHEHUSAX — OJWMHApPHBIE M KpaTHBIC CBS3H, 6- U T - CBA3U. [loHATHE O
(YHKIMOHAIEHOW TPYTIIE.

[IpencraBnenue o kinaccuukanuyu OpraHndeckux BemecTB. HoMeHKIaTypa opraHnyecKux
COCIMHEHUN (cUcTeMaTHYecKas) W TpUBUAJbHBbIE HA3BaHUSA BAXKHEHMIIMX IpeIcTaBUTENEH
KJIACCOB OPTaHMYECKUX BEIECTB.

Knaccudukanus u 0coOEHHOCTH OpraHMYecKHMX peakiui. PeaklnnOHHbIE LIEHTPBI.
[TepBoHauanbHBIE TIOHATHS O TUIIAX U MEXaHU3MaX OPraHMYECKUX peakuuil. ['oMonuTHueckuii u
TETEPOTUTUYECKHUI pa3phIB KOBAJICHTHOW XUMHUECKOU CBA3U. CBOOOIHOPAANKATIBHBIN U MOHHBIN
MexaHu3MbI peakiuu. [lonstue o Hykieoduiie u anexkrpodue.

OKCHEpUMEHTAJIbHbIE METOAbl M3YyYEHHUs BEIIECTB M UX IPEBPAIICHUI: O3HAKOMIICHHE C
o0Opa3liaMy OpraHMYecKHX BEUIECTB M MaTepHalaMd Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ
OpraHMYECKHX BEIECTB, HAONIOJACHHE M ONHCAHWE JIEMOHCTPALMOHHBIX OINBITOB IO
IPEBPAILEHUI0 OPraHNYECKUX BEIIECTB IPU HarpeBaHUH (IU1aBiIeHHUE, OOYTIIMBAHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJOTHYECKUH psaAx. MeTaH W 3TaH — NOpocCTErInne
NpPECTaBUTEIN aJKaHOB: (U3NYECKHEe M XUMHUYECKHME CBOWCTBA (peakIMH 3aMelleHUus |
rOpeHus ), HAXOKACHUE B IPUPOJIE, IOJYUEHUE U IPUMEHEHHE.

[Muknoankansl. CTpoeHHEe, HOMEHKIIATypa U U30MEpHs IUKI0anKaHoB. Crenuguka CBONCTB
LIUKJIOAJKAHOB C MajblM pa3sMepoM MLHKIA. Peakuuy IpUCOEIUHEHHs W PaJAUKaJIbHOIO
3aMeIIEHUS.

ATIKEHBI: COCTaB U CTpPOEHHE, roMosiornueckuil psn. HomeHkiarypa ankeHoB. M3omepus
AJIKEHOB: YIJIEPOJHOIO CKEJIeTa, IMOJIOKEHHUS KpPaTHOW CBSA3HM, NMPOCTPAHCTBEHHas (I[MC-TpaHC-
U30MEepHsl), MEXKKJIaccoBas. OTWIEH M MPONUJIEH — MPOCTEHIINE IPEeICTaBUTENIN aJIKEHOB:
¢u3nyecKkre 1 XMMHUYECKHE CBOMCTBA (peakluu TUAPUPOBaHUs, TaJIOr€HUPOBAaHUS, TUApPATAIUH,
OKHUCJICHMSI U TIOJIUMEpHU3alUu), NoJlydeHne U npumeHeHue. [IpoMblnuieHHble U 1a00paTOpHbIE
criocoObl ostydeHus ankeHoB. [IpaBuio 3aiineBa. [I[pumMeHeHne aTKeHOB.

Anxanuensl. Kinaccudukaius aikagueHoB 110 B3aMMHOMY PacloOIOKEHUI0 KPAaTHBIX CBS3Ei
B Mosiekyne. Homenknatypa u uzomepus ankaaueHoB. byramuen-1,3 u mermnOyranueH-1,3:
CTpO€HHE, BaKHEWIIMe XUMUYecKue CBOMcTBa (peakuuss mnoiaumepuszanuu). Ilodyuenue
CUHTETUYECKOI0 Kay4dyKa U PE3UHBI.

AJKUHBI: COCTaB U 0COOEHHOCTU CTPOEHUS, TOMOJIOTUYEeCKHH psi. M3omepus. Anietusiex —
NPOCTEHIINIA MPEeACTaBUTENb aJIKUHOB: COCTAB, CTPOCHUE, (PU3HUECKHE U XUMUYECKUE CBOMCTBA
(peakuuu THAPUPOBAHUS, TAIOTEHUPOBAHMS, TUAPATALIUU, TOPEHUS), MTOTYyUYEHUE U TPUMEHEHHE.
[Tomyuenue aneTuiieHa MUPOIU30M METaHa U KapOUIHBIM MeToZIoM. [IpuMeHeHue aneTuineHa.

Apenbl. benson: coctaB, crpoeHue, (QU3MUYECKHME U XUMHYECKHE CBOWCTBA (peakiuu
raJIOTeHUPOBAaHUSI M HUTPOBAHUS), MOJy4YeHUE W NpuMeHeHue. Tomyos: cocTaB, XMMHUYECKOE
CTPOCHHE MOJIEKYJIbI, (U3UYECKHEe W XHMHUYECKHE CBOWCTBA (peakUuu TaJOTeHUPOBAHUA H
HUTPOBaHUsA), MOJIyYEHUE M MpPUMEHEHUE. B3auMHOEe BIMSHUE aTOMOB B MOJIEKYJE TOJIyOJa.
OpuenraunonHbie 3 dexTsl 3amectuTeneil. TOKCHYHOCTH apeHoB. BiusHue OeH3o07a Ha
opraHu3M u4enoBeka. ['eHeTudeckas CBsI3b MEXIAY YIJIEBOJOPOJAMH, NPHHAMICKAIIUMU K
pa3IMYHBIM KJlaccam.

[TpupoaHble MCTOYHUKHU YTIAeBOAOPOOB. IIpupoaHblii ra3 U momyTHbIE HE(TSHBIE Ta3bl.
Hedpts u ee mnpoucxoxaenue. CrocoObl mnepepabOTKH HePTH: TMEperoHka, KPEeKUHT
(TepMHUECKUH, KaTaTUTHYECKUi), muponu3. [IpoaykTel nepepaboTku HEPTH, UX IPUMEHEHUE B
IPOMBIIIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOIYKTHI €0 MepepaboTKH.

OKCIIEpUMEHTAIIBHBIE METOJbl U3Y4YEHUsl BEIIECTB M HMX IPEBPALICHUI: O3HAKOMJICHUE C
o0Opa3laMu IIacTMacc, KayuyykoB M pe3uHbl, koiekuuu «Hedtop» u

«YTOnb», MOIEIUPOBAHUE MOJEKYJ] YTJIEBOJOPOAOB M  TaJIOr€HONPOU3BOAHBIX,

IPOBEJICHUE IPAKTUYECKON paOOThl: MOITYYEHUE ATHIIEHA U HM3YyYEHUE €ro CBOMCTB.

PacueTHble 3anaun.

BRIYMCIEHUS  TI0 PABHEHUID XMMHUYECKOW PEAKITMKU  (MACChI, 00heMa

[lokymerH €3AALHEQREPOIMCIa INE B2 Y RLA. POKLHER 0 RBETHHBIM Macce, 00beMY, KOJIMYC g g 3/IEKTPOHHbI
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U3 UCXOJHBIX BEUIECTB WM MIPOYKTOB PEAKIIUH).
Kuciopoacoaep:kamue opraHu4ecKue coeJHHEeHUs!

[IpenenbHple OAHOATOMHBIE CHUPTHL. MeTaHOJA M 3TaHON: CTPOEHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (peakUMU C AKTUBHBIMM METAJUIAMH, TaJIOr€HOBOJOPOJIAMHU, TOPEHHE),
npuMeHeHHe. BoaopoiHbIe CBSI3U MEXy MOJIEKYJIaMU CIUPTOB. JlelicTBUe MeTaHoJa U 3TaHoJIa
Ha OPraHMU3M 4YEJIOBEKA.

MHoroaToMHble CHUPTHL. OTUICHIJIMKOAb W TIUIEPUH: CTPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOMCTBA (B3aUMOJIEUCTBHE CO IIETIOYHBIMU METAJUIAMH, KaYECTBEHHAs! peaKlMs Ha
MHOTOAaTOMHbBIE cnupThl). JleiicTBue Ha opraHusMm 4yenoBeka. [IlpumeHeHue riaunepuHa U
ATWJICHTJINKOJIA.

®deHOo: CTPOEHUE MOJIEKYIIbI, (PU3UUYECKHE U XUMUYECKUE CBOMCTBA. TOKCHUYHOCTH (eHoIIa.
[Ipumenenue gpenona.

Anbrernasl u kertoHbsl. Kiaccudukanus anpaeruioB U KeToHOB. ['oMosiorndeckuit psia,
obmas ¢opMysia, HOMEHKJIATypa M H30MEpHUs IMpeleibHbIX aibleruaoB. Popmaibiaerus,
aleTalbJIeTH: CTPOEHUE, (QU3NYECKHEe M XUMHUYECKHE CBOMCTBa (pEakUuu OKHCICHUS U
BOCCTAHOBJIEHUSI, KAYECTBEHHBIE PEAKLIUN), IOJyYEHUE U IPUMEHEHNE. AIIETOH.

OnHOOCHOBHBIE TpefieNibHbIe KapOOHOBBIE KHUCIOTHL. MypaBbHHAas U YKCYCHasi KHUCIOTHI:
CTpoeHue, (Qu3nyeckue U XHMHYECKHE CBOMCTBa (cBoiicTBa, o0mue s kiacca (oOuue
CBOICTBa KHCIIOT, peakuusi sSTepudukanuu), nojlydeHue u npumeHenue. CreapuHOBas U
OJIEMHOBAsl KMCJIOTHI KaK MPEICTaBUTEIN BBICHIMX KapOOHOBBIX KHCIOT. Mblia KaK COJIM BBICIINX
KapOOHOBBIX KHUCJIOT, UX MOIOLIee eicTBUE.

CrnoxHble 3pupbl Kak MPOU3BOAHBbIE KapOOHOBBIX KHUCIOT. ['MIAPOIN3 CIOXKHBIX 3QHUPOB.
XKupsl. I'maponus xupos. [Ipumenenue xupoB. buonorndeckast ponpb xupoB. Unenruduxanms
OpraHMYECKNX COEIMHEHUN. ['eHeTnuecKkas CBsI3b MEX/1y KjacCaMi OPraHMYECKUX COEIMHEHUM.

VYrieBonpl: cocTaB, Kiaccu(puKaIus yriaeBo 0B (MOHO-, TU- U TIoJIMcaxapuasl). Baxxueime
Npe/CTaBUTENN: TIIIOK03a, (pykTo3a, caxapo3a. [JIOoKo3a — mpocTelmii MOHOcaxapui:
0COOEHHOCTH CTPOEHHSI MOJIEKYJbl, (pU3MUecKne M XMMHUYECKHEe CBOWCTBA (B3aMMOJEHCTBHUE C
ruapokcugom  Menu(Il), okucieHne aMMuayHbIM  pacTBOpoM  okcuaa cepedpa  (I),
BOCCTaHOBJIEHUE, OpOKEHHUE TIIIOKO3bl), HAXOXKICHUE B MPHUPOJE, NPUMEHEHHEe, OUonornyeckas
ponb. PorocuHTe3. PpyKTo3a Kak u3oMep riaoko3sl. Caxapo3a — NpeACcTaBUTENb JUCaXapuioB,
TUJIPOJIN3 Caxapo3bl, HAX0XK/IEHHUE B IIPUPOJE U IPUMEHEHHE.

Kpaxman u uemmonosa kak npupoAHble moiuMepbl. CTpoeHHe Kpaxmaia U IeJUTIONO03bI.
duznyeckre U XMMUYECKHE CBOMCTBA Kpaxmaiia (TUIPOJIN3, KaYeCTBEHHAs! PEAKIUs C HOJIOM).

OKCHEPUMEHT U ONHUCAHHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE
peakiMy OJHOATOMHBIX CHUPTOB (OKHcIeHUe 3TaHosia okcuaoMm wmeau(Il)), MHOroatroMHbIX
cnupToB (B3auMmozeictBue rmuepuHa ¢ ruapokcuaoM wmeau(Il)), ampaernnoB (oxucieHue
aMMHauHbIM pacTBopoM okcuga cepedpa (I) u rumpoxcmmom memu(Il), B3zaumoneiicTBue
KpaxMmaia ¢ HOJ[0M), TPOBE/ICHUE MPAKTHUECKOI paboThI: CBOMCTBA PACTBOPA YKCYCHOU KHUCIOTHI.
PacuetHrle 3amaun.

Bbrunicnenuss mo ypaBHEHUIO XUMHYECKOM peakuuu (Maccel, oObeMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA MJIU MPOIYKTa pEeakluy M0 U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEUIECTB WM MIPOyKTOB PEAKIIUH).

A3oTcolep:kamye oprannyecKue coeJMHeHus

AMUHBI: METWIAMMH — NPOCTEHIIMHA NPEICTAaBUTENb AMUHOB: COCTaB, XMMHYECKOE
CTpoeHHe, (u3HUecKne W XUMHYECKHE CBOWCTBA (peaklUMuh C KHUCIOTaMH M TOPEHHUSA),
HaxXOoXJCHHEe B MpHUpojae. XHWMHUYECKHE CBOWCTBA aHUJIMHA: B3aUMOJICHCTBHE C KHCIIOTaMH,
OpomHOW  BOAOHM, okucieHue. [lodyyeHue amMHHOB  AJIKWIMPOBAHMEM aMMHaka |
BOCCTAaHOBJIEHUEM HUTPONPOU3BOIAHBIX yIieBoAopooB. Peakius 3ununa. [IpumeHenne aMuHoB
B (hapMaleBTUIECKON MPOMBIIIIEHHOCTH.

AMUHOKHCIIOTHI KaKk aM(OTepHble OpraHudeckue coeuHeHus. Pu3nyeckue 1 XuMU4ecKue

o
BON Bd AMHWHOKHWCIIO d [IPUMEPC 11 i d DHUOITOTMYCCKOC HAYCH AMHWHOKHMCIIO
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benkn kak IpUPOIHBIE BBICOKOMOJIEKYJISIPHBIE cOequHEHHs. IlepBuuHas, BTOpUYHAs U
TpPeTU4HAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBA OEJIKOB: THAPOIU3, JCHATYypaIus,
KayeCTBEHHbIE peakiuu Ha Oenku. ['eHeTHMueckas CBA3b MEXIY KIacCaMH OpPraHMYECKUX
COCIMHEHUN. OKCIIEPUMEHTAIbHBIE METOABl M3YyYEHHsS BEUIECTB U MX NpPEBpaLICHUI:
HAOJIIO/IEHNE U ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: J€HATypalusl OEJKOB IIPU HArpEeBaHUM,
[[BETHBIE PEaKLIUU OETIKOB.

BbICOKOMOJIEKYJISIPHBIC COCIMHEHUS

OCHOBHBIE TIOHSTHSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUHU, CPEOHSAs MoJIeKyJsipHas Macca. OCHOBHBIE
METOJIbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COCAVMHEHMM — IOJMMEpPU3alUs U NOJUKOHJCHCALUS.
[InacTmaccsl (MONMUATUIIEH, TOJUIIPONNIIEH, NOJUBUHUIIXIOPU, MONUCTUpod). HaTypanbHblil 1
CUHTETHYECKHE KaydyKu (OyTaJueHOBBIM, XJIOPOIPEHOBBIA M H30NPEHOBBIN). Bosokha:
HaTypajbHble (XJONOK, IIEpCTh, IIENK), HCKYCCTBEHHbIE (aleTaTHOE BOJOKHO, BHCKO03a),
CHUHTETHYECKHE (KAallPOH U JIaBCaH).

OKCIEPUMEHTAJIBHBIE METOJBl U3YUYEHUS BELIECTB W UX INPEBPAILCHUN: O3HAKOMJIEHUE C
oOpa3LaMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.
MesknpeaMeTHbIe CBSA3H

Peanmu3anus MeXnpeIMETHBIX CBSI3€M NPU M3YyYEHHH OpraHmdeckod xmmuu B 10 kitacce
OCYUIECTBIISIETCSI 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUW, TaKk W
HOHSTHM, SBJISIOIINUXCS CUCTEMHBIMHU JUISl OTACIIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.
OO1ue ecTecTBEHHO-HAyYHbIE IIOHSATHUS: SIBICHUE, HAy4YHBIH (akT, TUIOTE3a,
3aKOH, TEOpHsl, aHAU3, CHHTE3, KiIacCHU(PHUKalus, MNEPUOJUYHOCTh, HAONIIOJCHHUE, U3MEPEHHUE,
9KCIIEPUMEHT, MOJEIUPOBAHUE.

®dusuka: MaTtepusi, SJHEPIus, Macca, aToM, IEKTPOH, MOJIEKYJa, SHEPreTUUECKUN YPOBEHb,
BELIECTBO, TEJNO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NUECKUE BEIMUYNHBI U €MHULBI UX

U3MEpEHUSI.

buonorus: kierTka, opranusMm, Owocdepa, oOMEH BEIIECTB B OpraHHU3MeE,
doTtocuHTE3, OHMOJIOTMYECKH AaKTUBHBIC BellecTBa (OENKH, YTIEBOMABI, KUPBI, (EPMEHTHI).
["eorpadus: MUHEpalbl, TOPHBIC TIOPOMABI, TIOJE3HbIC WCKOMAEMbIC, TOIUIMBO,
pecypchl.

TexHonorus: IMUIOCBBIC IMMPOAYKTBI, OCHOBbI PAIMOHAJIBHOI'O IIMTAaHUA, MOIOIIUC CPpCACTBA,
JICKAPCTBCHHBIC 1 KOCMCTHYCCKUE NIPCIapaThl, MaTCprajibl U3 UCKYCCTBCHHBIX U CUHTCTUICCKUX
BOJIOKOH.

11 KUIACC
OBLIAA U HEOPTAHUYECKAS XUMUSA
Teoperuyeckue 0CHOBbI XUMHH

XUMUYECKUH 37eMeHT. AToM. Snpo aroma, HW30TOMBL. ODIEKTPOHHAs 000JI0UKa.
DHepreTuyeckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTaNH, s-, p-, d- 3meMeHThl. OcoOeHHOCTH
pacnpesielieHus] 3JIEKTPOHOB MO OpOMTANIIM B aToMax 3JIEMEHTOB MEPBbIX UYEThIPEX MEPUOOB.
DneKTpoHHAs KOH(QUTYpalus aTOMOB.

Ilepnomnueckuii 3akoH u Ilepuoguyeckass cucreMa XuMH4YecKux dieMeHToB J[.I.
MengeneeBa. CBs3b NepUOAUYECKOrOo 3akoHa M Ilepuoguyeckold CUCTEMBI XHMHUYECKUX
anemeHToB /.M. MenneneeBa ¢ COBPEMEHHOUN TEOpPHEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU IPOCTHIX M CIOKHBIX BEIIECTB
10 TpynnaM U nepuoiaM. 3HaueHue MepuoANYECKOro 3aKOHa B Pa3BUTUN HAYKH.

Crpoenue BemiecTBa. XHMHUYecKass CBA3b. BuIbl XUMHUECKOW CBs3U (KOBaJleHTHas
HENoJIsIpHAasi W IOJIApHAs, MOHHAs, MeTaJuIMdeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM
XUMUYECKOU CBSA3U (OOMEHHBINM U JIOHOPHO-aKUENTOPHBIN). Bomoponnas cBsi3b. BaneHTHOCTS.
OneKTpoOTpULIATENBbHOCTb. CTeneHb OKUCIeHUsA. IOHBI: KaTHOHBI U aHUOHBI.

Berlie Bd MOJICKVJIIAPHOI'O WM HCMOJICKVIAPHOIO DOCHH 4 dKOH 110 AH Bd

PRIHETORsn3aBICIMOCTh CBOMCTBA BEIEC rr INEKTPOHHBIA
=¥ TATAPCTAH

)10KyMe%@WB&ﬁeKT&M&odﬂPH@WﬂMWEMCH
Ctpanuua 9 u3 56. Ctpanuua cosgana: 24.11.2025 11:39



KPUCTAJUIMYECKOHN PELIECTKHU.
[Tonsatne o qucnepcHbIX cucteMax. MICTUHHBIE U KOJUIOUHBIE PACTBOPHI.
MaccoBas 10J1s1 BEILIECTBA B paCTBOPE.

Knaccugukanus Heoprannyeckux coequHeHnii. HoMeHkiaTypa HeopraHM4ecKiX BEILECTB.

I'eneTnueckas CBsI3b HEOPraHMYECKUXBEIIECTB, PUHAICKANUX K PAa3JIMYHBIM KJIacCaM.

Xumnueckasg peakius. Kiaccupukanuss XMMUYECKMX peakUuid B HEOPraHMYeCcKOH W
OpPraHMYECKON XUMHUU. 3aKOH COXPAHEHHs MacChl BELIECTB, 3AKOH COXPAHEHMs W NPEBPALICHUS
SHEPruM TMpU XUMHUYECKHMX peaknusx. TemaoBble 3(P@PEKTHl XUMHUYECKHX  PEaKLHUU.
TepmoxnuMudeckue ypaBHEHHS.

CKOpOCTb peakIiH, €€ 3aBHCHUMOCTb OT pPAa3IMYHbIX (pakTopoB. OOpaTUMBbIE peaKLUU.
Xumuueckoe paBHoBecue. DakTOpbl, BIMAIOMNAE HAa COCTOSHHE XUMHUYECKOIO PAaBHOBECHS.
[Tpuanun Jle [lartense.

Onextposnutuueckas aucconuanus. CuibHble M cinabble 37eKTpoiauTbl. Cpena BOAHBIX
pacTBOPOB BEILIECTB: KUCIas, HEUTpaibHasl, menouHas. Bogopoansiit nokasarens (pH) pactBopa.
['maponu3 opraHMYeCKUX U HEOPraHMYECKUX BellecTB. Peakiny HOHHOro oOMeHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuud. MeToJ  3JIEeKTPOHHOro  (3JIEKTPOHHO-
UOHHOTro) OayaHca. [loHsiTHE 00 37EKTpoNM3€e pPacIuIaBOB U PAacTBOpoB cojieil. [IpumeHenue
IIEKTPOJIN3A.

DKCIEPUMEHTAJIBHBIE METO/BI U3YUYEHUS BEIIECTB U UX NPEBPALLCHUAN: JEMOHCTPALIMS
tabiun «Ilepuoandeckas cucrema xumuyeckux 3nemenTos J[.1. MenneneeBa», nzyueHue
MoJeNiell  KPUCTAJUIMYECKUX PpEIIeTOK, HaOJMIOJCHWe U OINHCAaHUE JIEMOHCTPALlMOHHBIX U
7a00paTOpHBIX OMNBITOB (pa3yioKEHHE MEPOKCHAA BOJOpPOJAa B MPHUCYTCTBUHU KaTalu3aTopa,
OINPEEJIEHUE CPENBl PACTBOPOB BELIECTB C IOMOIIBI YHMBEPCAIBHOTO MHAMKATOPA, PEAKLUU
HMOHHOTO OOMEHa), MPOBEACHHE NpaKTUYecCKol paboThl «BiusHue pa3nuyHbIX (aKTOPOB Ha
CKOPOCTb XUMHYECKON PEAKIIUNY.

Pacuernbie 3anaun.

PacueTsl 10 ypaBHEHMSIM XMMUYECKUX PEAKLIMM, B TOM YHCIIE€ TEPMOXHUMHUECKHE PACUETHI,

pacyeTsl ¢ UCIIOIb30BAHUEM MTOHATHUS «MACCOBAasl 101 BEILIECTBAY.

Heoprannyeckast xumms

Hewmerannel. Ilonoxenune semeraioB B llepuoguyeckoil cucteMe XUMUYECKUX 3JIEMEHTOB
.. MenneneeBa W OCOOEHHOCTH CTpOEHHUs aTOMOB. (DU3MYECKHE CBONCTBA HEMETAJJIOB.
AnioTponusi HeMETAIIOB (Ha MpUMEpPE KUCTIOopoa, cephl, hocdopa u yriepoaa).

XVUMUYECKHE CBOWMCTBA BAXKHEWIIUX HEMETAUIOB (TaJoOreHOB, cepbl, as3ora, ¢ocdopa,
YIJIEpO/ia U KPEMHUA) U UX COCIMHEHUI (OKCHUJIOB, KUCIOPOJACOAEPKAUIUX KUCIOT, BOJIOPOIHBIX
coenuHeHuit). Bomopon: mnonydenwe, ¢GuU3MYECKME W XUMHUYECKHE CBOWCTBA. [ wapumebl.
XUMUYECKME CBOWMCTBA TaJOT€HOB M HX COEOMHEHUU. [ amoreHoBomopoasl. Baxueimme
KHUCIIOPOJICOICPIKAIINE COCMUHEHUs TanoreHoB. Kucioposa: maGopaTopHbIE U MPOMBIIUICHHBIE
CrocoObl MONy4eHHs, PU3NUECKue U XUMHUeCcKrue cBoicTBa. O30H. [IpuMeHeHne kuciopoga u
o30Ha. Okcuabl U NEpPOKCUAbpl. XUMHUYECKHE CBOWCTBA cepbl U ee coeanHeHui. CepoBoaopon,
cynedunsl. Kucnopoaconepxkamue coequaenust cepbl. OCOOEHHOCTH CBONCTB CEPHON KHUCIIOTHI.
XUMHYECKHE CBOMCTBA a30Ta W ero coeauHeHuil. Ammuak. Hutpuasl. Kucnopoaconep:xkaiiue
coenuHeHus: a3ota. OCOOCHHOCTH CBOWMCTB a30THOWM KHUCTOTHL. IIpuMeHeHHe a3zoTa U €ero
coeMHEeHnU. A30THbIe yaoOpeHus. XuMudeckue cBoicTBa Gocdopa u ero coennHeHn. OKCHUIbI
docdopa, pochopconepxamire kuciaotel. Conu pochoproit kucnotsl. [lpumenenne dpocdopa u
ero coenuHeHuit. @ocdopHbie ynoopeHus. XUMUYECKHE CBOMCTBA YIJIEpoJa U €r0 COCIUHCHUI.
Oxkcup yraepona (I1), okeun yrinepoaa (IV), yronsHas kuciora u €€ coau. XMMUYECKUE CBOWCTBA
KpeMHUsT U ero coenuHenuil. Oxcupg kpemHust (IV), kpemHueBass KHUCIOTa, CHIJIMKATHI.
Bonopoaneie coenuHeHNsT HEMETAIIIOB.

[IpuMeHeHne Ba)XHEUIINX HEMETAUIOB U X COCIMHEHU.
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metauioB.  OOmme  Qusuveckue CBOWCTBA  METAJUIOB. CrnaBbl METAJLIOB.
DNEKTPOXUMUYECKUH Psi/i HAIPSHKEHU METaJlIoB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIMX METAUIOB (HATPUM, KAJIMM, KaJblIMi, MarHuH,

ATIOMHUHHM, [IUHK, XPOM, KeJIe30, MeJlb) U UX coeauHeHuid. O0mas XapakTepucThKa METaIOB
riaBHbIX noAarpynn (IA-rpymma) Ilepuoguueckoil cucTeMbl XMMHYECKHX 3jeMeHTOB. OOmias
XapakTepUCcTHKa MeTaioB ThaBHbIX moarpymmn (IIA-rpynma) Ilepuogudeckoid CcHUCTEMBI
XUMHYECKHUX 3JIeMEHTOB. JKECTKOCTh BOJIBI M CITOCOOBI €€ ycTpaHeHUs. ATIOMUHAN. XUMHUYECKUe
CBOICTBAa QJIIOMHHHMSI U €ro coeluHeHud. AM(OTepHblE CBOWCTBAa OKCHJIA U THAPOKCUAA
QTIOMHUHMS, THAPOKCOKOMIUIEKCH alllOMUHUSA, uX mpuMmeHeHue. OOImas xapakTepuCTHUKa
MeTamuioB mo6ouHeix moarpymm (b-rpymm) Ilepuoanyueckoit cucTeMbl XUMHUYECKUX DJIEMEHTOB:
M€llb, L[MHK, XpOM, JKe€le30. XUMHYECKHME CBOWCTBA LHHKA, MW €ro COCIUHEHUM.
['mapokcoKOMIIIEKChl HUHKA. XHMHUYECKHUE CBOMCTBA MEAUM M €€ COCAUHEHUN. XUMHYECKUE
CBOMCTBA e€JIe3a M €ro COEAMHEHHUM. XHMMHUYECKHME CBOMCTBA XpOMa M €ro COCIUHEHUH.
Baxueitmue coequnenus: Mapraniia. [ lepManranaT kanusi, ero OKUCIUTENIbHbIE CBOMCTRBA.

Heoprannueckue n opraHndeckue KUCIoThl. Heoprannueckrne u OpraHu4eCKue OCHOBAHUS.
AMQoTepHbIe HEOPraHWYECKUE ¢  OpraHuYecKHue COeAUMHEHHUsd. ['eHeTnueckass CBs3b
HEOPraHWYECKHUX U OPTaHUYECKUX BEILECTB.

O6mume crnocoObl mosydeHus: MeramwioB. Kopposuss metamioB. CrocoObl 3aliuThl OT
Kopposuu. [Ipumenenre MeTanioB B ObITY U TEXHUKE.

OKCMEPUMEHTAIBHBIE METO/Abl HW3YUECHHS BEIIECTB M WX IPEBPAIICHUN: HU3YyUYCHHUE
KOJUIEKITUH «MeTamsl U CIUIaBBDY, o0pa3lioB  HEMETaJIOB, pelieHue
AKCIIEPUMEHTATBHBIX 3ajad, HAOIIOZICHHE W OIIMCaHHE JEMOHCTPAllMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aWMOJEHCTBHE THAPOKCHIA ATIOMHHHUS C pPacTBOpaMH KHCIOT U
IeJI0Y€eH, KaueCTBEHHBIC PEAKIIMY HA KaTHOHBI METAJIJIOB).

PacueTHble 3a1aum.

PacueTrsl Macchbl BemecTBa Wik 00beMa ra3oB MO U3BECTHOMY KOJUYECTBY BEIIECTBA, MAacCe
WM 00BEMYy OJHOTO W3 YYACTBYIOIIMX B PEAKIMHU BEIIECTB, pacueThl Macchl (00bema,
KOJINUECTBA BEIIECTBA) MPOYKTOB PEAKIIMH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

Xumus ¥ :xku3Hb. MexnpeaMeTHbIe CBSI3H

Ponp xuMum B 00ecriedeHUH KOJIOTHYECKOM, YHEPTeTHUESCKON U MUIIEeBOM 0€30TacHOCTH,
pa3BUTUU MEIULMHEL. [IoHATHE O HAYYHBIX METO/IAX MO3HAHMS BEIIECTB U XUMUUYECKUX PEaKIUH.
[IpenactaBnenuss 00 OOMMX HAYYHBIX MPUHIUIIAX MPOMBIIUICHHOTO MOJIYYCHHS
BaKHEMIIINX BEILIECTB.

YenmoBek B MHUpE BEIIECTB M MaTEPUAIOB: BAXKHEUIIME CTPOUTEIbHBIE MaTEpUAIIbI,
KOHCTPYKIIMOHHBIE MaTepuabl, KpackH, CTEKIJIO, KepaMHKa, MaTepuabl
JUTSI DJISKTPOHUKH, HAHOMATEPHUAITbl, OpPraHUYECKUE U MHUHEPATIbHBIC yI00PEHUS.

XuMHUsS W 3J0pPOBbE YEIIOBEKA: MpaBUia MCIIOIb30BAaHUS JIEKAPCTBEHHBIX IpEenapaToB,
npaBuia 6€30MacHOTO UCIOIL30BaHUS TIpenapaToB OBITOBOM XMMHUU B TTOBCETHEBHOM JKU3HHU.

Peanuzarus MeXNpeIMETHBIX CBA3EH MPU U3YyUCHUH OOIIEH U HeoOpraHuuecko XxumMuu B 11
KJIaCCE OCYLIECTBISICTCS YEPE3 UCIOJb30BaHME KaK OOIIMX €CTECTBEHHO- HAYYHBIX TOHSITUHN, TaK
U TOHSTUW, SBIAIOIIUXCS CHUCTEMHBIMH ISl OTIEIBHBIX IPEJAMETOB €CTECTBEHHO-HAYYHOI'O
LMKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE MTOHSATHUS: HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCUpUKaus, TEePUOJAUYHOCTh, HAONIOJACHUE, OKCIIEPUMEHT, MOJICITHPOBAHUE,
M3MEpPEHUE, SIBJICHUE.

dusuka: Marepusi, dHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HMOH, H3OTOII,
PaANOAKTUBHOCTh, MOJIEKYJIA, PHEPIeTUUECKUN YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe
COCTOSIHUE BELIECTBA, PU3NUECKUE BETUUMHBI U €IUHUIIBI UX U3MEPEHHUS, CKOPOCTb.
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buonorus: KJICTKA, OpraHu3M, 3JKOCHUCTCMaA, 6I/IOC(1)epa, MakKpo- W MHKPOIJICMCHTHI,
BUTaMHWHEI, ooMeH BCHICCTB B OpraHU3McC.

['eorpadus: MHHEpPAJIbl, TOPHBIE MOPOJABI, IIOJIE3HBIE HCKOMAEMBbIE,  TOIUIMBO,
pECYpCHI.

TexHosorus: XuMU4ecKas IIPOMBIIIJIEHHOCTb, METAJULyprusi,  IPOU3BOACTBO
CTPOUTEIIBHBIX MaTepuasos, CEIbCKOXO03MCTBEHHOE IIPOU3BOJICTBO, TUILIEBAs
MTPOMBILIJIEHHOCTb, dapmarieBTHUYECKasT MPOMBIILIEHHOCTD, MPOU3BOACTBO KOHCTPYKIIMOHHBIX

MaTepuajoB, KOCMETUYECKUX IIpenaparos, IIPOU3BOJICTBO

QJICKTPOHHAA IIPOMBINIJIICHHOCTb, HAHOTCXHOJIOT'HH.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMBI IO XUMHUHU HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OI'OC COQO ycranaBnuBaeT TpeOOBaHMUS K pe3yjbTaTaM OCBOCHUS OOYYaIOIIUMUCS
MpOrpaMM  CpPEIHEro o0111ero oOpa3zoBaHus (JIMYHOCTHBIM, METanpeAMETHBIM U
npenaMeTHbIM). HaydHo-MeToanueckoit OCHOBOW ISl pa3palOTKU TUIAHHPYEMBIX Pe3yJIbTaTOB
OCBOCHHUS MPOrpaMM CpeJHero oOiero oOpa3oBaHUs SIBISETCS CHUCTEMHO- JI€ATEIbHOCTHBIN
HOJIXO/I.

JIMUHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM € CHCTEMHO-IIEATEIBHOCTHBIM IOAXOJIOM B CTPYKTYpPE JMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUSI TpeaMeTra «XHMHS» Ha YPOBHE CpeIHEro oOIiero oOpa3oBaHUs
BBIJICJICHBI CIEAYIOIINE COCTABISIOIINE:

OCO3HAaHHE OOYYAIOIIUMUCS POCCUHUCKON TpakIaHCKOW HJICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEICIICHUIO;

HaJU4Me MOTHUBAIIUU K O0YUYCHHIO;

I[EeJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHHH JTUYHOCTH HA OCHOBE KITHOYEBBIX
[EHHOCTEW U UCTOPUUECKUX TPAJAUIINIA 0a30BOI HAYKH XUMUWU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCSI PYKOBOJCTBOBATHCS B CBOEH JESATEIHHOCTH
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAaHOBKaMH, MPUCYIIMMHU IEJIOCTHOW CHUCTEME XUMHYECKOTO
o0pa3zoBaHus;

HaJu4Yue TMPABOCO3HAHUS JKOJOTHYECKOW KYJIBTYpbl M CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTH )KU3HCHHBIE TUIAHBI.

JIM4HOCTHBIE PE3YJIBTATH OCBOCHUS MPEAMETa « XUMUS» JOCTUTAIOTCS B €UHCTBE yUeOHOM
Y BOCIIMTATEJIbHOU JEATENBHOCTA B COOTBETCTBUM C I'YMAHUCTUYECKUMH, COLMOKYJIbTYPHBIMH,
JyXOBHO-HPaBCTBEHHBIMHU IIEHHOCTSAMH U HJCaJaMH POCCHMCKOTO TPakJIaHCKOTO OOIIEeCTBa,
NPUHITHIMA B OOIECTBE HOPMAMU U TPABWJIAMH TIOBEJICHHUS, CIIOCOOCTBYIOIIMMHU TMPOIECCaM
CaMOIO3HaHMsI, CAMOPA3BUTHSI M HPABCTBEHHOT'O CTAHOBIICHUSI JINYHOCTU 00YYaIOIIUXCS.

JIM4HOCTHBIC PE3yNbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» OTpakarT CHOPMUPOBAHHOCTH
OTbITa TIO3HABATEIBHOW U TPAKTUUECKOW JESITENIbHOCTH OOYydYaroIIMXCsl MO0 peaTu3aiuu
IPUHSITHIX B OOIIECTBE IICHHOCTEH, B TOM YUCJIC B YaCTH:

1) rpasaaHcKoro BOCUTAHUS:

OCO3HAHUA OOYYarOITUMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPaB U OOS3aHHOCTEH, yBaXKECHUS K
3aKOHY U MPABOMOPSIKY;

MPEICTABIEHUS O COLMAJIbHBIX HOpMax M NPaBWIAX MEXKIMYHOCTHBIX OTHOLICHHN B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOM AEATETHLHOCTH MPHU CO3JaHWUU YUEOHBIX MPOEKTOB,
pelieHru yueOHbIX U MO3HABATENbHBIX 3a/1a4, BBIMOJHEHUHA XUMUYECKUX IKCIIEPUMEHTOB;
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CIOCOOHOCTH MOHUMATh M MPUHHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apTyMEHTbl APYIHX

NIPU aHAJIN3€ PA3IMYHBIX BUJIOB YUEOHOU JESTEIbHOCTH;
2) NaTpHOTHYECKOI0 BOCIIUTAHMSA:

LEHHOCTHOTO OTHOLIEHUSI K MCTOPHUYECKOMY M HAyYHOMY HAcCJIEIHUI0 OTE€YECTBEHHOU
XUMUH;

yBaXEHHsI K IIpolleccy TBOpYECTBa B OOJACTH TEOPUM U TMPAKTUUYECKOTO0 MPUMEHEHHS
XUMHUH, OCO3HAHMSI TOTO, YTO JOCTH)KEHUS HAYKH €CThb pe3yJbTaT JJIUTENbHBIX HAOJIOIECHUM,
KPOTNOTIMBBIX IKCIIEPUMEHTAIIBHBIX TOMCKOB, IOCTOSTHHOTO TPY/1a YUYEHBIX U IPAKTUKOB;

UHTEpeca M TMO3HABaTEJIbHBIX MOTHMBOB B TMIOJYYCHHH U TOCJIEAYIOUIEM aHajau3e
MH(OPMALIUU O MIEPEJOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:
HPABCTBEHHOI'O CO3HAHUS, ITUYECKOIO IOBECHMS;

CIIOCOOHOCTH OLIEHWBATh CHUTYalldd, CBSI3aHHbIE C XWMHUYECKUMU SIBJICHUSIMHU, U
OPUHUMATh OCO3HAaHHBIE PEIIECHUS, OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIICHMBATh CBO€ IIOBEJICHHE U TOCTYNKH CBOUX TOBAPHUIIEH C TMO3UIIMIA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBHI 3TUX MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbA:

MOHUMAaHUs IEHHOCTEW 3J0poBOro M Oe3omacHOro oOpa3a KU3HHU, HEO0OXOJIMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPU3MUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOMrofieHusT MpaBuil 0€30MacCHOTO OOpallleHUs C BEIIeCTBAMU B OBITY, TOBCEIHEBHOU
KU3HU U B TPYAOBOH JAESITENbHOCTH;

MOHUMAHHUS IIEHHOCTU TMpaBWJI HMHAWBHAYAIbHOTO M KOJUIEKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUSIX, YTPOXKAIOIIUX 37JOPOBBIO U JKU3HU JIIO/ICH;

OCO3HAHMSI TOCJHEACTBUM M HENPUSATUS BPEAHBIX NPUBBIYEK (YMOTpeOJIEHUs] alKOrois,
HapKOTHKOB, KypeHUs);

5) Tpya0BOIr0 BOCIIUTAHMSA:

KOMMYHUKAaTUBHOM KOMIETEHTHOCTH B  Y4YeOHO-HCCIIEIOBATEIbCKOM  JeSITEIHbHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUECKON U IPYTUX BUAAX AESITEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHe B PEIICHUM MPAKTHYECKUX 3a/]ad COIMAJIbHOM
HaIIPaBJIEHHOCTH (B paMKaX CBOEroO Kjacca, IIKOJIbI);

UHTepeca K TPaKTUYEeCKOMY  HM3Yy4eHHIO  mpodeccuii  pas3auyHOro  poja, B
TOM YHCJI€ Ha OCHOBE MPUMEHEHUs MIPEIMETHBIX 3HAaHUH 110 XUMHH;

YBaXEHUS K TpYyHy, JIOAIM TpyJa M pe3yibTaraM TPYIAOBOW JAESITENBHOCTH; TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY MHAMBUIYaJIbHON TPAEKTOPUHU 00pa30BaHUs,

Oyayueit nmpodeccuu U peaan3aludyd COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, MHTEPECOB M MOTpeOHOCTEN OOIIecTBa; HKOJIOTUUYECKOTO
BOCIUTAHUS:

HKOJIOTUYECKH IEIeCO00Pa3HOTO OTHOMICHUSI K MPUPOJAE, KaK MCTOUYHUKY CYIIECTBOBAHHUS
JKU3HU Ha 3eMiie;

MOHMMaHUS TJI00ANBHOTO XapakTepa HKOJIOTUYECKUX MPOOJieM, BIMSHHUS dKOHOMHUYECKUX
IIPOLIECCOB HAa COCTOSIHUE MPUPOAHOU U COLMAIIBHON CPENbL;

OCO3HAaHMS HEOOXOJIMMOCTH HCIIOJIB30BAHUS JOCTHXKCHUM XUMHUH ISl PEIICHHUs] BOITPOCOB
PalMOHANILHOTO MPUPOIONOIB30BAHNUS;

AKTUBHOI'O HEMPUATHS JEHUCTBUM, NMPUHOCAIIMX BPEJ OKPYKAKOIIEH NPUPOJHOM Cpene,
YMEHHUSI TPOTHO3UPOBATH HEOJIArONMPHUITHBIE JKOJIOTUYECKHE IMOCIEACTBUS NPEANPUHUMACMBIX
JIEUCTBUU U NPENOTBpALIaTh UX;

HaJIM4Yus Pa3BUTOIO SKOJOIMYECKOTO0 MBILUIEHUS, SKOJIOTMYECKOM KYJbTYphl, OIBITA

ACATCIbHOCTHU 9KOJIOTUUECKOM HAmmpaBJICHHOCTHU, YMCHHUA PYKOBOIACTBOBATHCA HMH B
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MO3HABATEIbHOW, KOMMYHHMKAaTUBHOM M COIMAJIbHOM MpAKTUKE, CIOCOOHOCTH U YMEHUS
AKTUBHO IIPOTUBOCTOSTH UJICOJIOTHH XeMO(POOHUH;
6) HeHHOCTH HAYYHOTI'O MO3HAHHUSI:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHSI HAYKU U OOLIIECTBEHHOM MPAKTUKH;

NOHUMAaHUS CHeNUPUKH XUMHHM KaK HAyKd, OCO3HAaHHS €€ poilid B (HOPMHPOBAHUU
palMOHATFHOTO ~ HAayYHOTO  MBIIUICHHUS, CO3JAaHWM  IEJIOCTHOTO  TPEACTaBICHHS 00
OKpY)XKaloIlleM MHpEe KaK O €IWHCTBE NPUPOABI W YEIOBEKa, B TO3HAHWUU MPUPOIHBIX
3aKOHOMEPHOCTEN U pellIeHUuH MpobieM COXpaHEHUs IPUPOTHOTO PaBHOBECHS,

yOeXIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHUH IS COBPEMEHHOH IMBHJIM3ALMU: B €€
TYMaHUCTUYECKON HAIpaBIECHHOCTU M Ba)KHOM pOJIM B CO3JaHUU HOBOM 0a3bl MaTepuajbHOU
KyJbTYpBI, PEHICHUH TJI00ATBHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTUYECKOW, MHUIIEBOM U HKOJOTMYECKOW Oe30MacHOCTH, B Pa3BUTHUM  MEIUIUHBI,
o0ecrieueHNH YCIOBUH YCIEIIHOTO TPYyJa W SKOJIOTHYECKH KOM(OPTHOM KU3HU KaXIOTO YICHA
o0IIecTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: T[IOHUMAaHUS CYIIHOCTH METOJIOB  IO3HAHUA,
UCTIONB3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOMydaeMble 3HAHUS IS
aHamm3a W OOBSACHEHUS SBICHUH OKPYKAIOMIETO MHUpPAa M TPOUCXOIIINX B HEM HW3MEHEHUH,
yMEHHS JieNiaTh 00OCHOBAHHBIE 3aKTFOYEHHSI HA OCHOBE HAYUYHBIX (DAKTOB M MMEIOIIUXCS JaHHBIX
C IIEJIBbIO MOTYUYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITETIHHO UCTIONH30BATh XUMHUECKUE 3HAHUS /IS PEIICHUs TPoOieM B
peaTbHBIX JKU3HEHHBIX CHTYAIIHsIX;

MHTEpEeca K MO3HAHUIO U UCCIIEIOBATEILCKOM eI TENLHOCTH;

TOTOBHOCTH H CIIOCOOHOCTHM K HEMPEPHIBHOMY OOpPa30BaHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJlyUYEHUIO HOBBIX 3HAaHWH 10 XHMHHU B COOTBETCTBUM C JKH3HEHHBIMHU
MOTPEOHOCTSIMH;

WHTEpeca K 0OCOOCHHOCTSIM TPyAa B pa3NUYHbBIX cepax mpodhecCuOHAIBHON AeITeTbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3ysibTaThl OCBOCHHSI Y4eOHOro mpenMera «XuMHsS» Ha YPOBHE
cpeaHero odiero oopa3oBaHus BKIIOYAIOT:

3HAYUMbIC 11 (DOPMHUPOBAHUS MHUPOBO33PEHHST OOYYAIONIMXCS MEXIUCIUILTHHAPHBIC
(MeXIIpeIMETHBIE) O0IIIeHAyYHbIE TTOHATHS, OTPAXAIOIIUE [IEJIOCTHOCTh HAYYHON KapTUHBI MUPa
U crienurKy METO/IO0B TO3HAHUS, UCIIONIB3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIeCTBO,
DHEprus, sSBICHUE, MPOIECC, CHCTEMa, HAYYHBIA (haKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeIOBaHNE, HAOII0ICHNUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEPCAIbHbBIE y4eOHbIe JEHCTBUS (To3HaBaTEeINbHEIE, KOMMYHHKATUBHBIE,
peryJsaTHBHBIC), oOecrneunBamIme GopMHUpPOBaHUE  (QYHKIIMOHAIBHOW  TPaAaMOTHOCTH H
COIMAJILHOM KOMIICTCHIIMH 00YyYaronuXcs;

CHOCOOHOCTh  OOyYarOmMXCsS ~ MCIOJIB30BaTh ~ OCBOEHHBIE  MEKIUCITUIUIMHAPHBIC,
MHUPOBO33PEHUECKHE 3HAHUS M YHUBEpPCAIbHBbIC Yy4eOHBIC IEHCTBUS B IIO3HABATEIHLHOW U
COLIMAJIbHOM TTPAKTHKE.

MeranpeamMeTHbie PE3YJIbTATHI OTpaKaroT OBJIaJICHUE MO03HABATEIbHBIMH,
KOMMYHHUKATUBHBIMU U PETYJISITUBHBIMU YHUBEPCATHHBIMUA YICOHBIMU JICHCTBHUSIMH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe [1eiiCTBHS
ba3oBble jiornyeckue AedCTBHA:
CaMOCTOSITENIPHO  (OPMYJIMPOBATh M aKTyaIM3UPOBaTh MPOOJIEMy, BCECTOPOHHE €e

paccMaTpuBaTh,
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ONpeeNaTh LeNu ACSTeNIbHOCTH, 3ajJaBasi MapaMeTpbl M KPUTEPUU HUX JOCTHXKCHHS,
COOTHOCHUTD PE3YJbTATHI ACSITEILHOCTH C TOCTABICHHBIMU 1IEJISIMH;

WCIIOJb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTHUYECKOTO MBIIUICHUS — BBIJCISIThH
XapakTepHble TMPU3HAKKA TOHITUH W YCTaHaBIMBaTh MX B3aUMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOUINE MOHATUS JIsI OOBSICHEHHS OTJEIbHBIX (PAKTOB U SIBJICHHUIA;

BbIOMpATh OCHOBAHUS U KPUTEPUHU TSI KITACCU(PUKALIMY BEUIECTB M XUMUYECKUX PEAKIIUIA;
yCTaHABIIMBATh MPUYMHHO-CIICJICTBEHHBIC CBS3U MEXKIY H3YYaeMbIMU SIBICHUSIMU; CTPOUTH
JIOTUYECKUE pacCyXJIeHUs (MHIYKTUBHBIC, EAYKTUBHBIC, [0 aHAJIOTUH),

BBISIBJISITh 3aKOHOMEPHOCTH U NPOTUBOPEYMsSI B pacCcMaTpUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUSI, UCIOJIB3YEMbIE B XUMHH CHMBOJIMYECKHUE (3HAKOBHIC)
MOJIeJH, TpeoOpa30BbIBATh MOJIEIbHBIC MTPEICTABIICHUSI — XUMUYECKUIN 3HAK (CUMBOJI) JJIEMEHTA,
xumudeckas Qopmyna, ypaBHEHHME XUMHUYECKOM peakiuu — TMpH pPElIeHUU Y4eOHBIX
MO3HABATEIHHBIX U MPAKTUYECKUX 33]1a4, IPUMEHSATh Ha3BaHHBIE MOJICTbHbIE MPECTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB U XMMHUYECKUX PEaKIIUu.

Bba3zoBble ucciieqoBarebckme 1eiicCTBUA:

BJaJI€Th OCHOBAaMH METOJOB HAYYHOTO T[IO3HAHMUS BEIIECTB W XUMHUYECKUX pEaKLUi;
dopMyaMpoBaTh 1€ W 3aJa4d HMCCIENIOBaHUS, HCIOJIb30BaTh IOCTABICHHBIE

U CaMOCTOATEIBHO C(HOPMYIUPOBAHHBIE BOIPOCH B KAUE€CTBE MHCTPYMEHTA MMO3HAHUSI U OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHMIA;

BIAJECTh HABBIKAMHU CaMOCTOSTEIBHOTO IUIAHMPOBAHUS M IIPOBENEHUSA YUYEHUYECKUX
9KCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOMIOATh 3a XOJOM IPOIEcca, CaMOCTOSITENEHO
IPOrHO3UPOBAaTh €ro  pe3yibTaT, (OpMyIHpoBaTh OOOOIIEHUS U BBIBOJBI OTHOCUTEIIBHO
JIOCTOBEPHOCTU PE3yJIbTAaTOB MCCIEIOBAHUS, COCTABISTH OOOCHOBAHHBIA OTYET O MPOECIaHHON
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKOW HCCIENOBATEIbCKON M MPOEKTHOW JIESITeNbHOCTH,
NpPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITENIBHOMY TIOMCKY METOJIOB pEeLICHUS
NPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOJ0B ITO3HAHUS.

Pa6ora ¢ undopmanmeii:

OPUEHTUPOBATbCA B  PA3IMUHBIX MCTOYHMKAX HMHPoOpManuu (HAyYHO-TOMYJISpHas
JaUTepaTypa XUMHYECKOrOo COJEpXKaHus, CIpaBouyHble mocoOus, pecypcsl WHTepHeTa),
aHAJM3UPOBAaTh HMH(POPMALMIO PAa3IMYHBIX BHJIOB MU (OPM NPEJCTABICHUS, KPUTHUYECKU
OLICHMBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUYUBOCTE;

dbopMynHpoBaTh 3alpochl M TMPUMEHATh pA3IMYHblE METOAbl NpPHU IMOMCKE U OTOOope
uHpopMaIy, He0OX0AUMOI1 [T BHIIOJTHEHUS YUeOHBIX 3a/1a4 ONPEIeIEHHOTO THIIA;

NpUOOpETaTh OMBIT MCMOJB30BAHUA HH()OPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH H
Pa3TUYHbBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAaJbHYIO (DOpMy mpeicTaBieHHUs UHGOPMALUU (CXEMBI,
rpaduKu, 1MarpaMMebl, TaOJIUIIBI, PUCYHKH U APYyTHE);

UCIIOJIb30BaTh HAay4HbId $3BIK B KAadyeCTBE CpEeACTBa Ipu paboTe € XUMHYECKOU
uH(poOpMalMel: MPUMEHATh MEXIpeAMEeTHbIe ((pU3UYecKhue U MaTeMaTHyecKue) 3HaKu U
CHUMBOJIBI, GOpMYJIbI, a00pEeBUATYPBI, HOMEHKIIATYPY;

MCIOJIB30BaTh U MPeoOpa30BHIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISHOCTH.

KoMMyHHKaTHBHBIE YHMBeEpCaJbHble Y4eOHbIe [1eiicTBHUS:

3aJaBaTh BOMPOCHI IO CYHIECTBY OOCY)XIaeMoWl TeMbl B XOJe JAHajora HW/WJH
JMCKYCCUH, BBICKA3bIBaTh HUAECH, (OPMYIUPOBATH CBOM MPEAIONKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS NIPEJUVI0KEHHOM 3a1a4u;
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BBICTYIIaTh C IPE3CHTAlMENd pe3yJIbTATOB II0O3HABATEJIbHOM NESATEIBHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIA COBMECTHO CO CBEPCTHHKAMH IIpU  BBIIOJIHEHUM XUMHUUYECKOIO
SKCIEPUMEHTA, MPAKTUYECKON paboThl MO WCCIEIOBAHUIO CBONCTB HM3y4YaeMbIX BEIIECTB,
peanu3anuy y4eOHOro MpoeKkTa U (POpMyIUpOBaTh BBIBOJBI MO Pe3ysibTaTaM MPOBEICHHBIX
UCCJIEIOBAaHUIN ITyTeM COTJacoBaHMs MO3UIMK B Xoje oOcCyXaeHus U OOMEeHa MHEHUSIMHU.
PerynsTuBHble  yHUBEpcalbHbIE yueOHbIE JEHCTBUS CaMOCTOATENIbHO IUJIAaHUPOBATh U
OCYILECTBIIATH CBOK) IIO3HABATCIIBHYIO JCSATENBHOCTB, OINpEesas €€ Lend W 3a7aud,
KOHTPOJMPOBAaTh U 1O Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH IMpeajaraéMblii alrOpUTM
NEHUCTBUN TpHU BBHIMOJHEHUH Y4YeOHBIX W HCCIEAOBATEIbCKUX 3a/lad, BbIOMpaTh Hambojee
3 PeKTUBHBIN CHOCO0 WX PEIICHHs] C YYEeTOM TIOJyYEHHs HOBBIX 3HAHUN O BEIIECTBaX M
XUMHYECKUX PEAKLIHIX;

OCYILIECTBIIATH  CAMOKOHTPOJIb CBOEM  JEATEIIbBHOCTH HAa OCHOBE camoOaHaiau3a U
CaMOOLICHKH.

IHNPEJMETHBIE PE3YJIBTATBI

[IpenmeTHBIE pe3ynbTaThl OCBOCHHS MPOTPAMMEBI CPEAHETO O0IIEro 00pa3oBaHMs 110 XHMUU
Ha 0a30BOM YpPOBHE OpPHEHTHUPOBAHBI HA 00ECIICUCHHE MPEUMYIIIECTBEHHO 0011e00pa30oBaTEIbHOM
U OOIIEKYJIbTYPHOW TOATOTOBKH oOOydJaromuxcsi. OHU BKJIIOYAIOT CHEIUPUICCKUE TUTST
y4eOHOro mpeaMera «XUMHS»  HAy4YHbIE 3HAHHSA, YMEHHS U CIIOCOOBI JEHCTBUH IO
OCBOCHHIO, MHTEPIPETAIIMK U MPEOOpa30BaHUIO 3HAHWHN, BUIBI JIEATEIHHOCTH MO TOITYYCHHUIO
HOBOTO 3HAHWS W TPHUMCHCHHIO 3HAHWUN B PA3IUYHBIX YYCOHBIX W PEATBHBIX KU3HEHHBIX
CUTyaIlMsIX, CBSI3aHHBIX C XUMHEW. B mporpaMme M0 XHMUU TPEIMETHBIC PE3yJIbTaThI
NPEJICTaBIICHBI TIO TOJIaM H3YUYCHHUSI.

K xoniy oOydenuss B 10 kJjacce mpeIMETHBIC pe3yJbTaThl OCBOCHHUS Kypca
«OpraHuyeckasi XUuMHUsD» OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEICTABIICHUA 0 XUMHUUYECKOW COCTABJISAIONICH €CTeCTBEHHO- HAyIHOM
KapTUHBl ~MHpa, pOJM XHMHUM B TIO3HAHWU SIBICHUA  TpUPOJbI, B (HPOPMHUPOBAHUU
MBILIUIEHUS M KYJIbTYPBl JIMYHOCTH, €€ (PyHKUIMOHAJIBHOM TPaMOTHOCTH, HEOOXOIUMOW Juis
peleHus MPAaKTUYECKUX 3a/1a4 U 9KOJIOTHYECKH 000CHOBAHHOI'O OTHOIIECHUSI K CBOEMY 3/710POBBIO
Y IPUPOJHOM Ccpefe;

BJIaJICHUE CUCTEMON XMMUUYECKUX 3HAHUH, KOTOPas BKJIFOYAET: OCHOBOMOJIATAIOIINE OHITHUS
(XMMHUYECKUH 3JIEMEHT, aTOM, OJJIEKTPOHHAs O00O0JOYKa aToMa, MOJIEKyJa, BaJeHTHOCTb,
ANIEKTPOOTPULIATENIBHOCT, XHUMHYECKasi CBsI3b, CTPYKTypHass ¢opmyna (pa3BepHyTas U
COKpallleHHas1), MOJIb, MOJIIpHas Macca, MOJSIpHbIH 00BbeM, YIJIepOAHBIH  CKeJNeT,
(GyHKIMOHANIbHAS TpyINa, pajuKall, W30MEpUs, H30MEPbl, TOMOJOTHYECKUN psAJ, TOMOJOIH,
YIJIEBOJOPObI, KACIOPOL U a30TCOACPKAIINE COCIAUHEHMsI, MOHOMED, MOJIUMEDP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUYECKUX
BeuiectB  A.M. bByriepoBa, 3akoH coXpaHEHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SI3bIK XMMHH;, MHUPOBO33PEHUYECKHE 3HAHMs, JIEKAIIUME B OCHOBE IIOHUMAaHUS
NPUYMHHOCTH U CUCTEMHOCTH XMMHYECKUX SIBICHHUH, (PaKTOJIOTUYECKUE CBEICHHS O CBOWCTBAX,
CoCTaBe, MOJYYEeHUU U 0€30MaCHOM MCHOJIb30BaHUN BaXKHEUIIIMX OPraHMYECKHUX BEIIECTB B OBITY
Y IIPAKTUYECKOU IEATEIIBHOCTH YEI0BEKA,

c(OPMHUPOBAHHOCTh YMEHHUI BBISBIATH XapaKTepHbIE MPU3HAKH MOHITHUN, YCTaHABINBATH
UX  B3aMMOCBSI3b,  HCIIOJIB30BAaTh  COOTBETCTBYIOLIME  MOHSTHUS IIPU ONKMCAHUU COCTABaA,
CTPOCHHMS Y MPEBPALLIECHUI OPraHUYECKUX COEAUHEHU;

c(OpMHUPOBAHHOCTH yMEHUNU HCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JUIS
COCTaBJIECHHUS MOJEKYJSIPHBIX M  CTPYKTYpHBIX (pa3BepHYTOH, COKpalleHHOH) ¢opMmyl
OpPraHMYECKUX BELIECTB M YPABHEHUN XMMHUYECKHUX PEAKLMM, W3rOTABIMBATH MOJIEIHA MOJIEKYJI
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OPraHNYEeCKHUX BEILIECTB TUIst WJUTIOCTpAIUU ux XUMHYECKOT0 U
MIPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAaHHOCTh YMEHUN yCTaHABIMBATH MPUHAJIC)KHOCTh U3YUYECHHBIX OPTaHUYECKHUX
BEIIECTB IO HUX COCTaBYy U CTPOCHUIO K OIpPEACICHHOMY KIAcCy/Tpynne COeIUHEHHI
(YrneBomopoabl, KHCJIOPOA H  a30TCOACP)KAIUE COCIUHCHHUS, BBICOKOMOJEKYJISIPHBIC
COCIMHEHUS), JaBaTh MM Ha3BaHMs 1o cucrteMatndeckor HomeHkiarype (IUPAC), a Takxke
NPUBOAUTH TPUBHUAJIbBHBIC Ha3BaHUSI OTIEIbHBIX OPraHUYECKUX BEIIECTB (ITHJICH, MPOIUJICH,
aleTWIeH, STWICHTJIMKONb, TJHIEPUH, (EeHOd, (QopManbIeruj, aneTalbIeru, MypaBbHHAS
KHCJIOTa, YKCyCHasi KHUCIIOTa, OJEWHOBAas KHUCJIOTa, CTEapHUHOBAs KHCIIOTa, TJIFOKO03a, (PpyKTO3a,
Kpaxmall, [IeJITI0J103a, TIIUIIHH);

c(hOpMUPOBAaHHOCTh YMEHHS OMNPEACNSITh BUABl XUMHUYECKOHM CBSA3M B OPraHMYECKUX
COCTMHEHUSX (OJIMHAPHBIC U KPaTHBIC);

c(hOpMUPOBAaHHOCTh YMEHHS TNPUMEHSTH TOJIOKEHUS TEOPUHM CTPOCHHUS OPTaHWYECKHX
BemectB A.M. bytnepoBa st 0ObSICHEHHS 3aBHCUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHUSI; 3aKOH COXPaHEHHS MacChl BEIIECTB;

chOpMUPOBAaHHOCTh YMEHHUH XapaKTEpPH30BaTh COCTaB, CTpOCHUE, (HU3UUYECKHE W
XUMUYECKHE CBOMCTBA TUIUYHBIX MPEICTABUTENICH PA3IUYHBIX KJIACCOB OPraHUYECKUX BEIECTB
(MeTaH, 9TaH, JTWICH, MPOMWIEH, aleTuieH, OyramueH-1,3, MerunOyramuen- 1,3, OeHszon,
METaHOJI, 3TaHOJI, ATHUJICHTIINKOIb, TIUIEPHH, (EHOM, aleTalbJeTH/l, MypaBbUHAs U yKCyCHas
KUCJIOTBI, TJIIOKO3a, KpaxMall, IEJUII0J03a, AaMUHOYKCYCHasi KHCJIOTa), WIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXIYy HHUMH yPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIUNA C
HCITOJTb30BaHHEM CTPYKTYPHBIX POpMYT;

c(hOpMUPOBAaHHOCTh YMEHHS XapaKTepHU30BaTh HCTOYHUKH YTIEBOJOPOIHOTO CHIPHS
(HedTh, TPUPOIHBIN Ta3, yroiab), CHOCOOB HMX MEepepabOTKH W MPAKTUUECKOE MPUMEHEHUE
NPOJYKTOB NepepadoTKu;

c(hOopMUPOBAaHHOCTH YMEHHUH TIPOBOIUTH BEIYUCIICHUS 110 XUMHUESCKUM ypaBHEHUSM (MaccCHhI,
o0beMa, KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM TMPOAYKTa PEAKIUHU IO H3BECTHBIM
Macce, 00BEMYy, KOJUYECTBY OJIHOTO W3 HCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIIUH);

c(hOopMUPOBAaHHOCTh YMEHHM BJIAJETh CHCTEMOUW 3HAaHUN 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, WCIOJIb3YEMbIX B XHMHU TIPU HU3YUYCHUHU BEIIECTB W XUMHUYECKUX SIBJICHHI
(HabmroieHNe, M3MEpPEHHE, OKCIEPUMEHT, MOJCIUPOBAHNUE), HCIOIb30BaTh CHUCTEMHBIC
XUMUYECKHUE 3HAHUS JIJISl MPUHSITHUS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUsAX, CBSI3aHHBIX
C BEIIIECTBAMH U UX NIPUMEHEHUEM;

c(OpMHPOBAHHOCTh YMEHHUH  COOJIFOIAThH MpaBujia TIOJIb30BaHUSI ~ XHMHUYECKOM
nocy/iol u J1abopaTOpHBIM 00OPYIOBaHHEM, a TAaKXe IpaBuja OOpalleHus C BEIIeCTBaAaMHU B
COOTBETCTBUHM C HHCTPYKIHUSIMH TIO BBIMOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKHX OIBITOB;
c(hOpMUPOBAHHOCTH YyMEHUN  TUIaHUPOBATH U BBINIOJHATH XUMUYECKUH
AKCIIEPUMEHT (TMPEBPAIICHHUS OPraHUYECKUX BEIIECTB MPU HArpeBaHWUM, MOJYyYCHHE JITHIICHA U
U3YUYeHHEe €Tr0 CBOMCTB, KAUECTBEHHBIE PEaKI[MU OPTaHMYECKUX BEIIECTB, ACHATypalus OEIKOB
IpyU HarpeBaHUM, I1BETHbIE peakluu OENKOB) B COOTBETCTBUU C IMpaBUJIAMU TEXHUKHU
0€301MacHOCTH TIPU OOpAIEHUH ¢ BEIIECTBAMHU K J1a00PaTOPHBIM 000pYA0BaHUEM, TIPECTABIATh
pe3yabTaThl XMUMHUYECKOTO SKCIEepuMeHTa B ¢GopMe 3alucH YPaBHEHHH COOTBETCTBYIOIIUX
peakuii u GOpMyJIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpMUPOBAaHHOCTh YMEHUN KPUTHYECKH AaHAIM3HPOBATH XUMHYECKYH0 HH(POPMAIIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (Cpe/icTBa MaccoBoi nHpopManuu, IHTEpHET U Ipyrux);

chOpMUPOBAaHHOCTh YMEHUM COOJIOJaTh TMpPaBWIa DKOJOTHYECKH I€JIECO00pa3HOro
MOBEJEHUA B OBITY U TPYJIOBOM JAESATEIBHOCTH B LENSAX COXPAHEHUS CBOErO 3I0pPOBbS U
OKpY’Karollel MpUPOJHON Cpeibl, OCO3HABATh OMACHOCTh BO3JEHCTBHS HAa >KHUBBIE OpPraHU3MbI
OTIpENIeTIEHHBIX OpPraHUYeCKUX BeIIeCcTB, MoHWUMas cMmbica Tokazatens [IJIK (mpemenbHO
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JOTTYCTUMOM KOHIIEHTPAIUH), MOSICHATh HAa IPUMEPAX CIIOCOOBI YMEHBIICHHS U MPEJOTBPALICHUS
UX BPEIHOTO BO3JEHCTBHS HAa OPraHU3M YEJIOBEKa;

JUIsT O0y4YaromIMXCsl ¢ OTPAHUYEHHBIMHU BO3MOXKHOCTSIMH 3/I0POBBS: YMEHHUE MPUMEHSATH
3HaHUST 00  OCHOBHBIX  JOCTYMHBIX  METOJAaX  TO3HAHMUS  BEIIECTB U XMUMHYECKHUX
SIBJICHU;

JUIS CICTIBIX M CIA00BUIAIIUX O0YyYAIONINXCA: YMEHUE UCIOIB30BaTh Pelibe(PHO TOUCUHYIO
cucrteMy obo3Hauenuit JI. bpaiins nis 3anucu XuMu4eckux Gopmyi.

K xonmy oOyuenuss B 11 kJjacce mpeaMeTHBIE pe3yibTaThl OCBOEHHUSI Kypca «OOmias u
HEOpraHUYecKasi XUMUsD OTPAXKaIOT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUN: O XUMUYECKOW COCTABISIONIEH  €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpPA, POJIM XHMUU B TO3HAHWUU SIBICHUM NPUPOJBI, B (HOPMUPOBAHUU
MBIIUICHUS. M KYJbTYPbl JHUYHOCTH, €€ (PYHKIIMOHAJIHbHOM TPaMOTHOCTH, HEOOXOAMMOW IS
pelIeHus MPaKTUIECKUX 3a7a4 U IKOJIOTUYECKH 000OCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO
U TIPUPOJIHOM Ccpere;

BIIAJICHHE CUCTEMOU XUMHUUYECKUX 3HAHUH, KOTOpasi BKIIOYAET: OCHOBOIIOJIATAIONIUE TTOHSITHS
(XUMHYECKUHN 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- JTEKTPOHHBIE OPOUTATIU ATOMOB, HOH, MOJIEKYIa,
MOJIb, MOJISIPHBI 00BEM, BAJICHTHOCTh, JJIEKTPOOTPUILIATEIBHOCTh, CTENEeHb OKHUCICHHUS,
XUMHYECKasi CBsI3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKasi, BOJOPOJHAsS), KpHCTAJUIMYecKas
pemieTka, THUNBl  XUMHYECKMX  pEaKklWid, pacTBOp, DJIEKTPOJIUTHI,  HEIJIEKTPOIUTHI,
ANEKTPOJIUTAYECKAST JAUCCOLMAINS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh XHMHUYECKOM
peakiuy, XUMUYECKOEe paBHOBECHE); TEOPHUHM U 3aKOHBI  (TEOpUS  DIEKTPOIUTHUYECKOU
nucconuanuu, nepuonuyeckuid 3akoH JI.M. MenneneeBa, 3aKOH COXpaHEHHUS MacChl BEIECTB,
3aKOH COXPAHEHMsI M TPEBPAIICHUS] DHEPTUU MPU XUMUUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH $I3BIK XUMUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JEKAIIMe B OCHOBE MOHUMAaHUS
NPUYUHHOCTH M CHCTEMHOCTH XMMHUYECKHUX SBJICHUN, (DAKTOJIOTHYECKUE CBEJIEHUS O CBOMCTBAX,
coCTaBe, MOJTYYEHUH M OE30MMacHOM HWCIOJIb30BAaHUHM BAKHEHIIUX HEOPraHWYECKUX BEIIECTB B
OBITY ¥ IPAKTUYECKON JIEATETbHOCTH YEJIOBEKA;

c(hOpMUPOBAaHHOCTh YMEHUH BBISIBIISITH XapaKTEepHbIC MPHU3HAKU TMOHSATUH, YCTAaHABIMBATH

170, B3aNMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIIHNE MOHATUS TPHU ONUCAHUU
HEOPraHWYECKUX BEILIECTB U UX MPEBPAIICHUN;
c(hopMUPOBaAaHHOCTH YMEHHI HCIIOJIb30BATh XUMHYECKYIO CUMBOJIMKY JIJIsI

coctaBiieHuss (GOpMyJT BEIIECTB M YyPaBHCHHH XUMHYECKHX pEAKIUH, CHCTEMATHYECKYIO
HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUA OTAEJIbHBIX HEOPraHMYECKUX BELIECTB
(yrapHslil ra3, yrileKUCIbIi ra3, aMMHaK, raiieHasl U3BecTh, HeraimleHas U3BeCTb, TUThEBAs COJA,
MUPUT U APYTHE);

c(hOpMUPOBAaHHOCTh YMEHUHN ONPEACNATh BAJIGHTHOCTh U CTEIIEHb OKUCICHUS XMMHUYECKHX
AJIEMEHTOB B COEIMHEHUAX PA3IUYHOIO COCTaBa, BUJl XUMUYECKOH CBsI3U (KOBaJICHTHAs, MOHHAs,
MeTaJInyecKasi, BOJIOPOJHAs) B COCAMHEHMSIX, THUI KPHUCTAJUIMYECKOW pPEIIeTKH KOHKPETHOTO
BellleCTBA (aTOMHasi, MOJICKYJISIpHAsl, MOHHAs, METAJIMYECKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCAUHEHUN;

chOpMUPOBAaHHOCTh YMEHUU YCTaHABIMBATh MPUHAMJICHKHOCTh HEOPTaHMYECKUX BEILECTB
M0 UX COCTaBY K OIpPEACIIEHHOMY KJIacCy/TpyMIie COeTMHEHUH (MPOCThIE BEIIEeCTBA — METAJUIbI U
HEMETAJLTBI, OKCUIbI, OCHOBAHUS, KHCIIOTHI, aM(pOTEPHBIC TUAPOKCHUIBI, COJIN);

chOpMUPOBAaHHOCTh YMEHHMM pacKkpblBaThb CMbICI Tepuoauueckoro 3akona JI.U.
MenzieneeBa M JEMOHCTPUPOBaTh  €r0  CHCTEMATHU3UPYIOUIYIO, OOBSCHUTEIBHYIO U
NPOTHOCTUYECKYIO (PyHKINY;

c(OpMHUPOBAHHOCTh YMEHUI XapaKTEPU30BaTh AEKTPOHHOE CTPOCHHE ATOMOB XUMHUYECKHX
aneMeHToB 1—4 nepuonoB [lepuonnueckoit cucreMbl xumuueckux snemenTos .M. Menzeneesa,
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UCIIONB3YS MOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTATINY,
«IHEPreTUYECKHE YPOBHM», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XHUMHUUYECKHUX
3JIEMEHTOB U MX COCIMHEHHUH MO rnepuoaaMm u rpynmnam [lepuoandeckoi cucTeMbl XUMHUYECKUX
anemenToB /.M. MeHeneeBa;

chopMUPOBAaHHOCTh YMEHUN XapaKTepHU30BaTh (OMHUCHIBAThH) OOIIME XUMHUUECKHE CBOHMCTBA
HEOPTraHUYECKUX BEIECTB Pa3IMYHBIX KJIACCOB, IOATBEPKIATh CYIIECTBOBAHWE TE€HETHYECKOM
CBSI3M  MEXJy HEOPraHWYECKHUMHU  BEILECTBAMU C MOMOIIBIO YPaBHEHUN COOTBETCTBYIOLIUX
XUMUYECKUX PEaKIUii;

c(hopMUPOBAaHHOCTH yMEHUS KJIacCU(PHUITUPOBATh XUMHYCCKHE peakIu 10
pa3IMYHBIM TpPU3HAKaM (YUCIYy M COCTaBy pEarupyroliux BEIIECTB, TEIIOBOMY 3(P(deKTy
peakiy, U3MEHEHHUIO CTENEHEW OKHUCJICHHUS BJIEMEHTOB, OOpAaTHUMOCTH PEAaKIUH, YYACTHUIO
KaTaJInu3aTopa);

c(OPMHUPOBAaHHOCTh YMEHHUH COCTaBISATh YPAaBHEHUS pPEaKIUl pa3IUYHBIX THIIOB,
MOJTHBIC M COKpAIleHHBIC YPaBHEHHS PEAKIM MOHHOTO OOMEHAa, YYUTHIBas YCJIOBHSA, TpPHU
KOTOPBIX 3TH peakluyu UIyT O KOHIIA;
c(OPMHUPOBAHHOCTh YMEHHH MPOBOAWUTH PEAKINHU, TMOATBEP)KIAIONINE KadeCTBEHHBIH
COCTaB pAa3MUYHBIX HEOPraHWYECKUX BEIIECTB, pPACMO3HABATh OIBITHBIM IyTEM HWOHHI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;
c(OpMHUPOBAHHOCTH YMEHUI PAaCKPHIBATh CYITHOCTh OKACIHTEIHHO- BOCCTAHOBHTEIHHBIX
peaxIuii MocpeaCTBOM COCTAaBJICHUS 3JIEKTPOHHOTO OajlaHCa 3TUX PEaKIHA;
c(OPMHUPOBAHHOCTh YMEHHI OOBSACHATH 3aBUCUMOCTb CKOPOCTH XMMMUYECKOW peakIiu
OT pa3IMYHbIX (PAKTOPOB; XapaKTep CMELICHUS XHUMHMYECKOTO0 PAaBHOBECHUS B 3aBUCHMOCTHU
oT BHeIIHero Bo3aeicTBus (npuniui Jle [larense);
c(OPMHUPOBAHHOCTh YMEHHUH XapaKTEepHU30BaTh XHUMHUYECKHE MPOIECCHI, JeKaIlue B
OCHOBE MPOMBIIIIJICHHOTO TIOJTYYCHHS CEPHOIM KUCIIOTHI, aMMHaKa, a TaKkke chOpMHUPOBAaHHOCTh
MpEICTaBlIeHUI 00 OOIIMX HAayYHBIX NPUHIUIAX U HKOJOTHYECKUX MPoOIeMax XUMUYECKOTO
MIPOU3BOICTBA;
c(OpMHUPOBAHHOCTh YMEHUI MPOBOJIUTH BHIYMCICHHS C UCIIOIB30BAHUEM MOHATHUS
«MaccoBasl JIOJI1 BEIeCTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B NMPU XUMHUYECKUX
peaxIusaX, Macchl BEUIECTBA WK 00bEMa ra30B MO U3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wi 00BEMyY OJTHOTO W3 YYaCTBYIOIIUX B PEaKIMU BEIIECTB, TEIUIOBOTO d(ddexTa peakiyuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MaCChl BEIIIECTB, TPEBPAIICHUS U COXPAHEHUS SHEPTHH;
c(OPMHUPOBAHHOCTh  YMEHHI COOTIOIATh NpaBWiia [OJb30BAHUS  XUMHUYECKOU
NOCY 101 ¥ TaOOPaTOPHBIM 000PYI0BAHKEM, A TAKKE MPaBUIIa 00OpaIlleHus C BEIIECTBAMU B
COOTBETCTBUU C MHCTPYKIIUSMH IO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB;
c(OpMHPOBaHHOCTh YMEHUH  TUIaHUPOBATh U BBINOJHSATH XUMHUYECKUHT
IKCIEPUMEHT (pa3IoKeHHE TIEPOKCHIa BOAOPO/a B MPUCYTCTBUH KaTAIM3aTOPa, ONPEICTICHIE
CpeZbl pacTBOPOB BELIECTB C MOMOIIBI0 YHHUBEPCATHHOTO MHIMKATOPA, BIMSHUE PA3TUYHBIX
(GakTOpOB Ha CKOPOCTh XMMHUYECKOH peakldu, Peaklud HOHHOrO OOMEeHa, KaueCTBEHHBIC
peaknuu Ha cynbdar-, kapOOHAT- M XJIOPUA-aHHUOHBI, HAa KATHOH AaMMOHUS, pEIICHUE
IKCMEPUMEHTANBHBIX 3a7a4 1Mo TeMaM «Mertamnsl» u «Hemeramnbsl») B COOTBETCTBHU C
MpaBUJIaMH TEXHUKHA O€30MacHOCTH TpHU OOpalleHWHd C BEIIeCTBAaMU U J1a00paTOPHBIM
00OpyIOBaHMEM, TPEACTABIATH PE3yJIbTaThl XUMHUYECKOTO SKCIIEPHUMEHTa B dopme
3alUCH  ypPaBHEHHH  COOTBETCTBYIOIIUX  peakiuil U (OpMyIHpOBaTh BHIBOJBI HA OCHOBE
3THUX Pe3yJIbTATOB;
c(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH AHATU3UPOBATh XMMHUYECKYIO0 WH(OpPMAIIHIO,
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MOJly4aeMyl0 M3 Pa3HbIX HCTOYHHKOB (CpeAcTBa MacCOBOM KoMMyHuKauuu, WHTepHET U
JPYTHX);

c(OpMHUPOBAHHOCTh YMEHMI COOJMIOJaTh MpaBUia SKOJOTHYECKH II€JIECO00pPa3HOTO
NOBeCHUS B OBITY W TPYIOBOM ACSITENBHOCTH B IENIAX COXpPAHEHHUS CBOErO 3/I0POBbS U
OKpYXarolllel  NPUPOJHOM  Cpenbl,  OCO3HaBaTh  OMACHOCTb  BO3JCHCTBUS  Ha
KUBBICOPTaHU3MbI OINPEECICHHBIX BEIIECTB, MOHMMAas cMmbica nokazatens [IJIK, moscHATsh
Ha TpHUMepax CrocoObl yMEHBIICHHUS M MPEJOTBpPALICHUS UX BPEIHOTO BO3JCHCTBUS HA
OpraHu3M 4YeJIOBEKa;

U1 00YyYaronuxcs ¢ OTPaHMYEHHBIMH BO3MOKHOCTSIMHU 370POBBSI: YMEHHE MPUMEHSThH
3HaHMSI 00  OCHOBHBIX JOCTYNHBIX  METOJAaX IO3HAHUS  BEIIECTB U XUMHUYECKUX
SIBJICHUH

Ul CHenbIX M caaboBUIAAIMX OOY4YaIOIIMXCSA: YMEHHME HCIIONb30BaTh peIbeHO-
TOUEYHYIO cucTeMy oOo3HaueHuit JI. bpaiins mist 3anucu XuMuyeckux GopMyL.
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TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC

Ne i/ HammeHoBaHme pasnenon
A TEM

y4eOHOro rpeaMera

KonuuecTBo
4acoB

IIporpaMMHOE conep:kaHue

OCHOBHBIE BU/IBI
JEATENBHOCTH 00yUaIOLINXCs

Teopust CTpOCHUS OPraHUYECKUX COCIMHEHUN
A.M. byTiepoBa, €€ OCHOBHBIE TTOJIOKECHHUS.

COCMHEHUAX: OJMHAPHBIE U KPATHBIC CBSI3H,
o- U m-cBa3u. lloHATHe 0 (GyHKUMOHAIBHOM

rpyIIie.

Pazgen 1. TeopeTnueckue OCHOBbI OPraHUYECKON XUMHH

1.1  Tlpenmer 16 [Ipeamer OpraHUYeCcKOu XUMUU: eePackppiBaTh CMBICT HM3y4aeMbIX MOHATHIA
OpraHUYEeCKON XUMHUH. BO3HUKHOBEHHME, pa3BUTHE M 3HAa4YeHHE B(BBIIBISATH MX XapaKTepHble MPU3HAKH),
Teopust crpoeHust MOJTy4YEHUY HOBBIX BEIIECTB U MATEPUAJTIOB.  [YCTAHABIMBAThH UX B3aWMOCBS3b.
OpraHUYECKUX B3anmocBs3b OpraHN4YeCKHX ullpuMEHATh TOJIOKEHUSI TEOPUH CTPOCHUS
coenuHeHui A.M. HEOPTraHUYECKUX BEIIECTB. oprannyeckux Beniects A.M. bytneposa nis
byrtneposa O0OBSICHEHUSI 3aBUCHUMOCTH CBOICTB BEIIECTB

OT UX COCTaBa U CTPOCHUSI.
Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX

(pa3BepHyTOM,  COKpaiieHHOW)  (opmyn
CtpykTypHBIE (POPMYIIBI OPraHUYECKHUX OpPTaHUICCKHX BCIICCTB. 5
Bemiects. [OMOJIOTHs, H30MepHs OmnpenensiTe BUABI XUMHYECKOH  CBSI3U
. , .
(onuHapHbBIE, KpaTHbIE) B OPraHUYECKHUX|
Xumuueckas ~ CBA3b B OPTaHUYCCKUX ;oo yionsx.

PackpeiBaTe  poJIb  OpraHUYECKOU
XUMUH B TPUPOJE, XapaKTepHU30BaTh
€ 3HAYCHHE B JKU3HU YEIIOBEKA,

IIpencraBnenue 0 Knaccupukanyuy WUTIOCTPUPOBATH CBSI3b € APYTUMHA

OopraHvueckux  BemecTtB. HomeHnknatypa HayKamu.

OPraHUYECKUX coemuHenniiHado1aTh u OIMCBIBATH

(cucremaTuyeckas) U TpUBHaJIbHbIE Ha3BaHUACMOHCTPALIMOHHBIC  OIBITRI, IIPOBOAUTL U

BAKHEHIIINX npecTaBUTeNeH KIaccogOIHMCBIBaTh  JITA0OPATOPHBIE  ONBITHL W

OpPraHMYEeCKHX BEIIECTB. NPaKTHIECKHE PAGOTEI

Kiraccnpmrammst 151 OCOOEHHOCT -
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Hror 16
0 10
pazze
1y
Pazneua 2. YrieBogopoabl

OpPraHMYeCcKuX  peakuud.  PeakinmoHHbIe
HeHTphl. [lepBoHayanbHbIE MOHATHUS O TUMNAX
M MEXaHM3Max OpPraHMYeCKUX pPeaKIuil,
['omonuTnueckuii u reTepOIUTUYECKHUM
pa3pbIB KOBAJIEHTHOM XMMHUYECKOU CBSI3H.
CBoOoHOpaIUKATBHBIN u WOHHBIN
MEXaHU3MBI peaKInu. [Tousarue 0
HyKJeoduie u 3nekrpoduiie.
JKCNEePUMEHTAJIbHbIE METOAbl HM3YYeHHUA
BeIleCTB U X NMPeBPAIlleHUI:

e J[eMOHCTpaluu:

— O3HAKOMJIEHHE C 00pa3laMu

OpraHWYECKHX BEIIECTB U MaTepuaIaMu Ha

UX OCHOBE;

— OTIBITHI 10 MPEBPALIEHUIO OPTaHUYECKUX
BEILIECTB MPU HarpeBaHuH (IJIaBJICHUE,
oOyTrIuBaHuE U TOPEHHUE).

e JlaGopaTopHbI€ OIBITHI:

[IMoAenupoBaHHE MOJEKYJT OpPraHuYecKUx
BELIECTB

Hroro no pazneny
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2.1 2.1 IlpenenvHble 6 AnkaHbl:  cocTaB U CcTpoeHue, | PackppiBaThb ~ CMBICI  HM3y4aeMbIX

YIIICBOAOPOABI — TOMOJIOTMYECKUM pAn. MertaH u 3TaH — MIOHSITUI (BBIHBJIHTI) HNX XapaKTCPHBIC
AJIKaHBbI HpOCTCﬁIHPIG MpCaACTAaBUTCIIN AJIKAHOB!: HpI/I3HaKI/I), YCTAaHaBJINBATH Hux
COCTaB, XUMHUYCCKOC CTPOCHHUC, B3aNMOCBA3b, HCIIOJIb30BaTh

(bI/ISI/I‘ICCKI/IC U XHMHUYECKHE CBOMCTBA COOTBCTCTBYHOIIHC IIOHATHUA IIpu
(peaKHI/II/I 3aMCIICHUA H FOpCHI/IH), OITMCaHHH cocCTanBa, CTPpOCHUA 151

HaX0XJIEHUE B MPUPOJE, MOJyYEHUE U | IPEBpAIICHUI OpPraHUYECKUX
IPUMEHECHHE COEJIMHEHUM.

Luknoankanoi. Cmpoenue, | Mcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
HOMeHKIamypa u usoMepus | i1 COCTaBIICHHWsS MOJIEKYJSIDHBIX U
yuknoankanos. Cneyugpuka c60UCME | CTPYKTyPHBIX (pa3BepHYyTOH,

YUKTIOANIKAHO8 C  MAbIM — pAsMepoM | COKpalleHHOW) (OpMyJl OpraHMYEeCKUX
UUKIA. Peam;uu I’lpuCOQOMHeHM}l u BCIICCTB.
pa()ukaﬂbnoeo 3aMeuleHUA. YcTanaBnuBaTh MMPUHAJIC)KHOCTD

2.2 | 2.2 HenpenenbHbIC 19 AJIKEHBI: COCTaB 51 CTpOCHHE, BCIICCTB K OIpPEACIICHHOMY KJIacCy
YTJIEBOIOPOJIBL: romonorudeckuii pan. Homenxnamypa | YIIOBOAOPONOB 10 CocTaBy — H
aJIKEHBI, aJIKaIUCHBI, AIKEHO8. Hszomepus ankenog: | CTPOCHWIO, — HasblBath — HMX 110
ATKUHBI yenepoono2o  ckenema, norodcenus | CMCTEMATHECCKON HOMCHKIIATYPE;

kpamuoli censu, npocmpancmeennas | MPHBOMHTE  TPHBHATLHBIC HasBaHNA
(yuc-mparnc-uzomepusi), OTACIBHBIX MpEICTaBUTCIICH
MedcKacco6asn. DTueH — npocTeiimmii | YTICBOAOPOTIOB.

IIPEACTABUTENb  AJIKECHOB: cocrap, | ONpENEISITh BUIBI XUMHYCCKON CBS3H
XUMUYECKOEe CcTpoeHue, (pusmdyeckue m | B MOJIEKYJIax YIJICBOOPOZIOB;
XUMHAYECKUE CBOIiCTBA (peakuuu | XapaKTEpU30BaATH 3aBUCUMOCTb
THIPUPOBAHUS, raJoreHNpoBaHus, | PCAKIMOHHOH CIIOCOOHOCTH
ruaparanuu, OKHUCJICHUSA u | YrjieBoaopoaoB oT KpaTHOCTH

MOJIMMEpHU3aIUK ) HaXO0XJICHUE B KOBAJICHTHOU CBSI3H.
IIPUPOAE, ONYUYECHUE U IPUMEHEHHUE.
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IIpomviuinennvie u nabopamopHvle
cnocoowl NOJYYeHUs: AJIKEHO8.
Ilpasuno  3aiiyesa.  I[Ipumenenue
AJIKEHO8.

AJIKauEHBI. Knaccugurayus
ANKaoueHos no 83AUMHOMY
PACNONIONHCEHUIO KPAMHBIX C8s3el 8
MoJieKyIe. Homenxnamypa u

usomepus ankaoueros. byramuen-1,3
u  MeTwiOyTaaueH-1,3, XuMHUUYecKoe
CTPOEHUE, pEaKIus MOJUMEPHU3AIIUH,
MIPUMEHEHUE (mmst CHUHTE3a
MIPUPOTHOTO U CHHTCTUYECKOTO
Kaydyka W pe3uHbl). [loayuenue
CUHMEMUYeCcKo20 Kay4iyKa U pe3uHbl.

AJIKUHBI: COCTaB M OCOOEHHOCTHU
CTPOCHHS,  TOMOJIOTHYECKUH  Ps.
H3omepus. AneTuneH — MOPOCTEUIINA
IPEICTaBUTENIb  AJKWHOB:  COCTaB,
XUMHUYECKOE CTPOCHHE, (QU3UYECKUE U
XAMUYECKUE CBOMCTBA (peakuu
TUAPUPOBAHUS, raJIOTeHUPOBAHMUSI,
TUApaTallid TOPEHHS), HAXOXKICHUE B
npupoje, TMOJydeHHE U TPUMEHEHUE.
llonyuenue  ayemunena  NUPOIUIOM
MemaHa U  KapOUOHLIM — MemoooM.
IIpumenenue ayemunena.

XapakTepu3zoBaTh COCTaB, CTPOCHHUE,
IpUMEHEHUE, busnueckue u
XMMHUYECKUE CBOWMCTBA, Ba)KHEHIIUE
CHOCOOBI  TOJIYYEHHMS]  TUIIMYHBIX
IpeICTaBUTENIe Pa3IMYHBIX KJIACCOB
yTIeBOJAOPOIOB  (MeTaHa,  JTaHa,
JTUJIEHA, alleTuiieHa, OyTtaauena - 1,3,
OeH30J1a, TOJIyOJIa).

BBISBISATh T€HETUYECKYIO CBS3b MEXKIY
YIJIEBOJIOPOJIAMU U TIOATBEPXKIATh €€
HaJMYue ypPaBHEHUSIMU COOTBETCTBYIO-
IUX XUMHYECKUX PEaKIMil ¢ HUCHOJIb-
30BaHUEM CTPYKTYPHBIX popMyII.
Xapaxkrepus3oBaTh VCTOYHUKHU
yIJIE€BOAOPOJHOTO  ChIpbsl  (HE(TH,
IPUPOAHBINA Ta3, Yroiyib), CIOCOOBI UX
nepepadoTKu u PaKTUYECKOE
NPUMEHEHHUE TM0JIYyYaeMbIX MPOIYKTOB.
Hcnonp30BaTh  €CTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUSI — IPOBEJICHHUE,
HaOJII0/ICHUE U OTTMCAHUE XUMUUYECKOTO
AKCIIEpUMEHTA (J1a0OpaTOPHBIE OIBITHI
U TIPAaKTHYECKUE PabOThI).

CnenoBaTh  mpaBwiaMm  0Oe30TMacHOM
paboThI B nabopaTopuu npu
UCIIOJIb30BaHUN XUMUYECKOU MOCYAbl U
000pyI0BaHUs, a TAaKXKe MpaBUiIam
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2.3 2.3  Apomaruueckue
YTJIEBOIOPOABI

ApeHbl: O€H301 M TOJYyOJ, COCTaB,
XAMHYECKOE CTpOCHHUE MOJICKYI,
bu3nyecKkrue U XUMHUYECKHE CBOWMCTBA
(peakiuu raJIOreHUPOBAHUS U
HUTPOBAHUA), MOJIyYeHUE "
MIPUMEHEHUE.

Tonyon: cocmas, XUMuyeckoe
cmpoeHue MONeKyvl, Quauveckue u
Xumuyeckue ceolicmea (peakyuu
2ANI02eHUPOBAHUSL U HUMPOBAHUS),
nonyyenue u npumeHenue. Bzaummnoe
BIUSAHUE AMOMO8 8 MOJIeKyle MOayoJa.
Opuenmayuonmvie aghghexmoi
3amecmumenell.

Toxcuunocmo apeHos. Bmusanaue
OcH30J1a HAa OpraHuW3M  4eJIOBEKa.
['eneTndeckasi CBSI3b  YTJIEBOAOPOJIOB,
MIPUHAJJICKAIUX K pa3HbIM KjlaccaM

24. | 24. Ilpupoomnvie
UCTOYHUKU
Vene8o0opooo8 U Uux
nepepabomka

Ilpupoonwiii 2as. llonymuvle
Hegpmsanvie 2asvl. Hegpmov u ee
NPOUCXOHCOEHUE.

Cnocobul nepepabomku  Hegmu.:
nepecoHKa, KpekuHe —(mepmuyecKul,
KamanumuyecKutl), RUPOU3.
Ilpooykmoer nepepabomxu uegpmu, ux
NpUMeHeHUue 8 NPOMBIULIEHHOCU U 8
OvLIMy.

Kamennoui yeono u npooykmsi e2o
nepepaoomku.

06pameHH;1 C BCIICCTBaAMM B
COOTBCTCTBHUH C HHCTPYKIOHUAMU
BBIITOJIHCHU A J'Ia60paTOpHI>IX OIIBITOB H
MMPAKTHYCCKUX pa60T 10 IMOJYYCHHUIO U
HN3YYCHUIO OPTraHNYICCKUX BCIICCTB.

[IpencraBasaTh pE3yNbTaThI
JKCIIepUMEHTa B (GoOpMe  3alucu
YpaBHEHUU COOTBETCTBYIOIIHNX

peakuMii M JAenaTh BBIBOJBI HAa UX
OCHOBE.

IIpoBoauTe BBIUHCIICHUSA InI:
OTIpeJICICHUS] MOJIEKYJISIPHOU (DOPMYIIBI
OPraHUYeCKOTO BEIIIECTBA, 1o
YPABHEHUIO XMMUYECKOW pPEaKLIUU.
CamocTOoSITENBHO IJIAHUPOBATH u
OCYIIECTBIISITh CBOIO IO3HABATEJIBHYIO
JEeSITENbHOCTh; NPUHUMATh AaKTHUBHOE
y4acTMe B  TPYNNOBOM  y4eOHOl
JIEATEIIbHOCTH.
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o IlpakTnyeckue padorTbl:
No 1. Tlonydyenue HSTuneHa wu
W3Y4YEHHE €TO CBOWCTB.
e PacuyerHble 3a1a4n:
- OmpeJeseHue MOJIEKYJISIPHOM
(dbopMysIbl OpPraHUYECKOro BeIlecTBa IO
MAacCOBBIM JOJ SIM aTOMOB XMMHYECKHUX

JJIEMEHTOB;
- pacuersl 1o YPaBHEHUIO

XUMHUYECKOUN peakiuu

Hroro no pazneny 35

Pa3znen 3. Kuciiopoacoaep:kammue opranuyeckue coeJuHeHUs

3.1 3.1 Crouptel. denon 7 [IpenenpHble OAHOATOMHBIE CHOUPTHL: | PacKkpeIBaTh  CMBICI ~ HM3y4aeMBbIX
METAaHOJI W  J3TaHOJ, XHMHYECKOE | MOHATUH (BBISBIATH UX XapaKTEpHbIC
CTpO€HHE, (PU3NYECKHE W XMMHYECKHE | IPU3HAKK), YCTaHABJIUBATh 170.4
CBOMCTBa (pe€akuuu C aKTHUBHBIMM | B3aUMOCBSI3b, UCITOJIB30BaTh
MeTaJlJIaMu, rajoreHOBOJOPOJAMH, | COOTBETCTBYIOLIME  IOHATHSA  IIpHU
ropeHue), npumMeHeHue. BojgopoaHas | omuMcaHuMM — cOCTaBa, CTPOCHUA H
cBsa3b. Du3nonornyeckoe AEUCTBHE | NMPEBpALLCHUN OPraHUYECKUX
METAaHOJa W JTaHOJIA HAa OPraHUu3M | COCIUHEHUH.
1CJIOBCKA. Hcnonbp30BaTh XMMHUYECKYIO CHUMBOJIUKY
MHOroaTtoMHbI€ CHUPTHI: ATUICHTJIMKOJE U1l  COCTaBJIICHUS MOJICKYJISIPHBIX U
U TJIULUEPUH, XHMHYECKOE CTPOCHME, CTPYKTYPHBIX (pa3BepHyTOH,
GuU3MUEeCKUEe M XUMHUYCCKHE CBOMCTBA COKpPAIEHHOM) (OpMyd OpPraHUuYeCKHX
(B3anMopencTBrE co HIEJIOYHBIMY BELIECTB.
METaJlJlaMH, Ka4CCTBCHHAsA peakuus VYcraHaBiIMBaTh [PUHAIIECKHOCTD
Ha MHOTOAQTOMHBIE CITUPTHI). BEILIECTB K OIIPEJEICHHOMY KJIacCy
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dusnosiornyeckoe JICKCTBHE Ha
opranu3sM  yenoBeka.  [Ipumenenwne
TJIMIEPUHA U STUJICHTIIUKOJIS.

denoi. Ctpoenue MOJICKYJIbI,
dbu3uYecKkre M XHMHYECKHE CBOMCTBA

¢denona. TokcuyHOCTH (eHOJA, €ro
dbusnoIornyeckoe neicTBre Ha
opranu3Mm  4yenoBeka.  [IpumMeHeHue
dbenona

3.2 3.2 Anpaeruasl.
KapOGoHOBBIE KUCIIOTHI.
Cnoxxnble 3(UpBI

17

AJbpaeruapl U Kemonwl. Anvoecuovt u
kemoHvl. Knaccuguxkayus anvoecuoos
u kemonos. Iomonoeuueckuti pso,
obwas Gopmyna, HoOMeHKIamypa u
uzomepusi NpeodenbHblX  aAlb0e2Uudos.
dopManpaerny W aleTajdbACTH/I,
XUMHUYECKOE CTpOCHHE, (pu3mdecKkue u
XUMUYECKHE  CBOMCTBAa  (peakiuu
OKHUCJICHUS U BOCCTaHOBJICHHS,
KaueCTBEHHbIE PEaKIMH), TOJIyYCHHE
U IPUMEHEHUE. Ayemon

OIIHOOCHOBHEIE MpeeTbHbIE
KapOOHOBBIE KUCIIOTHI: MYpagbuHas N
YKCYCHasi  KHCJIOTa,  XHMHYECKOE

CTpoeHue, GU3NIECKUE U XUMUYIECKUE
cBolcTBa (0OIIME CBOMCTBA KHUCIOT,
peakius 3Tepudukam), MoIydeHue
u pUMEHEHUE. CreapuHoBas
u OJIEHHOBAsI KHUCTIOTHI KaK
[OpeCTABATENN BERICIITNX KAPOOHOBKIX

II0 COCTaBy U CTPOEHHIO, Ha3bIBaTh UX
10 CUCTEMAaTUYECKOM HOMEHKIIATYypE;
IPUBOAUTH TPHUBUAJIBHBIC HA3BaHUSA
OTJZIEIIBHBIX IIPEACTABUTENEN
KHCJIOPOACOIEPKALIUX COCTUHEHUN.

XapaKTepI/IBOBaTb CcoCTaB, CTpPOCHHUC,

IIPUMEHEHHUE, ¢dusznueckue 151
XUMHUECKHE CBOMCTBA, BaKHEUIIIHNE
CIIOCOOBI MOJTYYEHHUS TUTTAYHBIX
MpEeACTABUTENICH PAa3IMYHBIX KJIACCOB
KHCJIOPOJICOIEPKAIINX COEMHEHUN
(MeTaHona,  JTaHONa,  IJIMIIEPHUHA,
denona, dbopmanbaeruaa,
aleTalbJIeTua, YKCYCHOM KHUCIIOTHI,
TJIFOKO3BI, caxapo3bl, Kpaxmara,

HCJ'IJ'IIOJ'IO?»BI); BbIABJIAAITh TCHCTUYCCKYTO
CBA3b MCIKAY HUMH U IIOATBCPIKAATH €C

HaJIN4Ke YpaBHEHUSMHU
COOTBETCTBYIOLIMX XUMUYECKHUX
peakuun C HCIIOJIb30BAaHUEM
CTPYKTYPHBIX (hOpMyII.

OnuceiBaTh  COCTaB,  XMMHUYECKOE
CTPOCHHME U MPUMEHEHUE KHUPOB,

XapaKTCPU30BaTh HX 3HAUYCHHUC [JId
KU3HCACATCIbHOCTH OPraHnu3MOB.

Oco3HaBaTh ONACHOCTH BO3JACHCTBUSI
Ha YKUBBIC OPTraHU3MBI ONPEICICHHBIX
OpraHUYECKUX BEIIECCTB, MOSCHATH Ha
IpPUMEPAX CIHOCOOBI YMEHBIICHUS U
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KHCJIOT, UX MOIOIIEE ACHCTBHE.

Mpbia Kak COJM BBICHIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBHUE.

CnoxHble dQHUPHI KaK IPOU3BOJHBIC
KapOOHOBBIX KUCIIOT. [ HIAPOIIN3 CIIOKHBIX
a¢upoB. Kupbl Kak  MPOU3BOJIHBIC
[JIMIEPUHA U BBICHIMX  KapOOHOBBIX
KUCHOT. [ uaponu3 xKupos

IIpumenenue, ouonoeuueckas  poiv
HCUPOB

Hoenmudghuxayus OpeaHuyecKux
COeOUHeHUlL. I'enemuueckas CB513b
medxHcoy K1accamu OpP2aHU4eCcKUx
CcOeOuHeHUlI.

3.3 | YrumeBosl VruoeBogpl:  cocTaB,  KiaccupuKamus
YTJIEBOJOB (MOHO-, - 17§
NOJIMCaXapHU/Ibl). Baowcneriwue
npeocmasumenu: 2u0Ko3d, QOpyKmosa,
caxaposa. 1'MOKO3a —  IMPOCTEUIIMMA

MOHOCAxXapuj: OCOOEHHOCTU CTPOECHHS
MOJIEKYJIbl, (PU3MYECKHE U XUMHUUYECKHUE
CBOWCTBA TJIFOKO3bI (B3aMMOJICHCTBUE C
ruapokcuoM wmenu  (II), oxucnenue
aMMHMa4YHBIM PacCTBOPOM OKcCHJa cepedpa
(D, BOCCTaHOBJICHHE, OpoxeHue
[JIIOKO3bl), HAxXOXJEHUE B MPHUPOJIE,
NPUMEHEHHE TIIOKO3bl, OHOJIOTUYECKas
pOJib B JKM3HENESTEIIBHOCTH OpraHu3Ma
yenoBeka. dPorocuHTe3. Dpykroza Kak
M30MEp TIIFOKO3bI.

Caxapo3a — npecTaBUTENb TUCAXAPUIOB,
TUAPOJIM3  Caxapo3bl, HAXOXKIACHUE B

IIPEIOTBPALLEHUS 1754 BPEIHOTO
BO3JCHCTBUS HA OpPraHu3M 4YeJIOBEKA.
Hcnonb30Bath €CTECTBEHHO-HAYYHbIE
METOJbl  MO3HAHHUS —  MPOBEACHHUE,
HAOIO/ICHUE M OINUCAHUE XUMUYECKOTO
AKCIIEpUMEHTa (J1a0OpaTOPHBIE OMBITHI U
MPaKTUYECKHUE PAOOTHI).

CnenoBaTh  mpaBWjiaM  Oe30macHOM
paboThI B naboparopuu npu
UCITOJIb30BAaHUN XUMHUYECKON MOCYIbI U
o0OpyJOBaHHS, a TakXe IpaBUIaM
oOpareHus c BEII[ECTBAMHU B
COOTBETCTBUU C MHCTPYKLIUSMHA
BBINIOJIHEHHS J1a0OPATOPHBIX ONBITOB U
MPaKTUYECKUX PabOT MO MOIYYEHUIO U
M3YUYEHUIO0 OPraHUYECKUX BEILIECTB.
[IpencraBiasTh pe3yNbTaThI
JKCIepuMeHTa B (opMmMe  3amucu
YPaBHEHUM COOTBETCTBYIOIINX PEAKIIHAN
Y JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBoUTH BBIYHCIICHUS s
OTpeeNICHUs MOJIEKYJISIpHOH  (hOpMyJIbI
OpPraHUYECKOr0 BELIECTBA, 10 YPABHEHUIO
XAMHUYECKOU PEAKLINH.

CamocTosTenbHO IJIAaHUPOBATH 17}
OCYLIECTBIISITh  CBOKO  [TO3HABATEJIbHYIO
JESATEIIbHOCTh; ~ NPUHUMATh  aKTHBHOE
y4yacTtue B TpymmoBol  y4yeOHOI
JEATEIBHOCTH
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MpuUpoJie W mnpuMeHeHne. Kpaxman wu
LEJUTI0NI03a KaK MPUPOIHBIC MOTHMEPHI:
CTpOCHHE Kpaxmaja U  LEJUIIOJIO3BI,
dbu3ndecKue W XHMHYECKHE CBOMNCTBA
Kpaxmana (THOpONM3,  KadyeCTBECHHAs
peaKIus ¢ UOJ0M).

JKCIePpUMEHTAIbHbIE MeTOABI
HU3YyYCHUSA BeLIECTB U 170.4
NpeBpaLCHUI:

e JIJabopaTopHBIEC ONBITHI:
— TOpEHUe CIIUPTOB;

—  B3aUMOJICHCTBHE  TJIMIIEpUHA  C
ruapokcuom meau(Il);

[JKa4eCTBEHHBIE PEAKIIMU aJbJETHIOB
(OKHCIICHHE aMMHAYHBIM PacTBOPOM
okcuma cepebpa H  THAPOKCHIOM
meau(Il));

[/B3aMMOICMCTBUE Kpaxmaia ¢ HOJOM.
e[IpakTnyeckue paboThI:

Ne 2. CaoiicTBa pacTBOpa YKCYyCHOU
KHUCTIOTHI.

e PacueTHble 3anaun:

[Jonpenenenue MOJIEKYJISIPHOM
(GbOopMyJIBI OPTraHMYECKOTO BEIIEeCTBAa IIO
MacCOBBIM TOJISIM aTOMOB
XUMUYCCKUX DJJEMEHTOB W TIO Macce
(oOBemy) MPOJTYKTOB CrOpaHusi;
[JpacyeTsl TO ypaBHEHUIO XHUMHYECKOU
peakuuu

IIT“FI\

e\

32

TTOTr<o

JITO-DARTL
2N

AACTTY

[okymeHT co3aaH B anekTpoHHon copme. Ne xx oT 24.11.2025. McnonHuTens: Masnosa T.M.

Ctpanuua 29 n3 56. CtpaHuua cosgara: 24.11.2025 11:39

rl INIEKTPOHHBIN
=¥ TATAPCTAH



Pa3znen 4. AzoTcoaepkanueopraHnyeckne coeJuHeHUs

4.1 | AMHUHBI.
AMUWHOKUCIIOTBI.
benkn

9

AMUHBL: METWJIaMHUH — TPOCTEHIINN
IIPEACTABUTEIND aAMUHOB: COCTaB,
XUMHYECKOE CTpoeHue, (GU3NYECKue U
XUMUYECKHE  CBOMCTBAa  (peakuud ¢
KUCIIOTaMU M TOpPEHHUS), HaXOXKICHHUE B
MIPUPOJIE.

Xumuueckue ceolicmea
g3aumooerlicmeue ¢ KUcI1omamu, OpomMHou
goootl, oxucnenue. Ilonyyuenue amunos
ANKUIUPOBAHUEM ammuaxa u
80CCMAHOBNIEHUEM — HUMPONPOUIBOOHLIX
Y211e8000p000s. Peaxyus Sunumna.
Ilpumenenue AMUHOB 6
G apmayesmuyeckou nPOMbIULIEHHOCU.
AMHWHOKHUCIOTHI KaK am(poTepHbIe
OpraHUYeCKUEe COSTUHCHHUS.

Ou3NUeCKUe W XUMHUYECKHE CBOMCTBA
AMUHOKUCIOT (Ha TpUMEpE TJIMUIMHA).
buonornyeckoe 3HaueHHE AMUHOKUCIIOT,
CUHTE3 NENTUIOB.

ARUJIURA.

benkum kak TPUPOTHBIC  IOJMMEDHI,
[lepBuunasi, BTOpUYHAS W TPETUYHAS
CTPYKTypa OEJIKOB. XUMHUUYECKHE
CBOMCTBA OEITKOB: TUAPOJIN3,

JCHATypalus, Ka4eCTBCHHBIC pEakIny Ha
OCEJIKH.

PackpriBath CMBICT M3y4aeMbIX
MOHATUM (BBISBIISITh MX XapaKTEpHbBIC
MPU3HAKK), YCTaHABJINBATH nx
B3aHMOCBSI3b, HUCIOJIb30BaTh
COOTBETCTBYIOIIUE MOHATHS  TIpH
ONMCAaHWM  COCTaBa, CTPOCHUS W
MIpEBPAICHUMN OPraHUYECKUX
COCJIMHCHU.

Hcnionn3oBath XUMHUYECKYIO
CHUMBOJIMKY TUTS COCTaBJICHUS
MOJICKYJISTIPHBIX u CTPYKTYPHBIX

(pa3BepHYTOMH, COKpaIlleHHOH) hopMyIT
OpTraHUYECKUX BEIIECTB.

OnpenensTh MIPUHA]ICKHOCTD
BEIIECTB K OINPEICIIEHHOMY KJaccy IO
COCTaBy U CTPOCHUIO, HA3bIBATh UX IO
CUCTEMaTHUYECKOMN HOMEHKJIATYyPE;
NPUBOAUTH TPUBHUAIBHBIE Ha3BaHUS
OTJICTLHBIX MPEACTABUTENCH.

XapakTepu3oBaTh COCTaB, CTPOCHHE,
MPUMEHEHHUE, busnueckue u
XMMHUYECKHE CBOMCTBA, BaKHEHIIIME
CrOCOOBI  TIONYYEeHUS]  TUIUYHBIX
IpeACTaBUTEIICH a30TCOACPIKAIIIX
coeAMHEHNH (METWIaMHUHA, TJIHIIMHA,
OCIIKOB).
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3KCHepI/IMeHTaJH)HLIe METOAbI

N3YUYCHUA BEIIECCTB M UX npeBpameHnﬁ:

Hemonctparmm: Ha [pUMepax 3HaueHHEe  OeJIKOB
— ACHaTypanus:d OenKoB IPpHA 111 OpraHu3Ma 4eJIOBEKa.
HarpeBaHuu, Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE

— HOBCTHLIC pCAKIINH OCIIKOB

OnuceIBath COCTaB, CTPYKTYDY,
OCHOBHBIE CBOMCTBa OEJIKOB; MOSICHSThH

NMo3HaHUA — HaAOIIOAAThH
JEMOHCTPALMOHHBIN

METO/BI
U OIHCHIBAThH
JKCIIEPUMEHT.
CamocCTOATENBHO  IUIAHUPOBATH U
OCYILECTBIIATh CBOIO II03HABATEIIBHYIO
NEATENIBHOCTh; IPUHAMATh AKTUBHOE
ydacTue B TpYNIOBOM  y4eOHOU
NEATEIBbHOCTH

Uroro no pazneny

9

PaspgeJt. 5. BeicokoMoJIeKyJISIpHbIE COeIMHECHUS

5.1 |5.1 IlmacTmacchr. 2 OcHoBHbIE MTOHATUSA XUMHUM | Bragete H3yd4aeMbIMHM XMMHYECKUMMU
Kayuyku. Bonokna BBICOKOMOJIEKYJIIPHBIX COCIMHEHUN: | IIOHATUSIMU: pPacKpbIBaTh CMBICII
MOHOMED, ITOJIMMEP, CTPYKTYPHOE 3BEHO, | U3y4acMbIX NOHATUNA U NPUMEHSATH 3TH
CTEIIEHb  IOJMMEpPU3ALMH,  CPEAHsAA | IOHATHSA IPU OIIMCAHUM COCTaBa W
MOJIEKYJISIpHAs Mmacca. OCHOBHBIE | CTPOEHUS BBICOKOMOJIEKYJIIPHBIX
METOJbl CUHTE3a BBICOKOMOJIEKYJISIPHBIX & OPraHUYECKUX BEILIECTB, TUISL
COCIMHEHUN — monuMepu3anuss U | OOBSCHEHHUS OTHENbHBIX (AKTOB U
MMOJIMKOHJICHCALIHS. SIBJICHUH.
[TmacTmacchl (monuaTUieH, | Mcnonb3oBaTh XMMUYECKYIO CHMBOJIUKY
NOJIMTPOTIUAJIEH, MOJIUBUHWIXJIOPU, | JUIsl COCTABIEHUSI CTPYKTYPHBIX (POpMYy
MTOJIUCTUPOIT). Harypanbubiit M | BEIIECTB W yPAaBHEHHM  pEAKUUU

CUHTETHYECKNE KaydyKH

IMOJIMMCPHU3aAIMU U ITOJIMKOHACHCAIINU.
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(OyTamueHOBBIM,  XJIOPONPEHOBBIM U
M30IPEHOBBIN). BonokHA: HaTypanbHbIE
(XJI0TIOK, IEPCTH, IEJIK),
HCKYCCTBEHHbIE (ALETaTHOE BOJIOKHO,

BHUCKO3a),  CHUHTETHYECKHE  (KampoH
Y JIaBCaH).

JKCcNepuMeHTAIbHbIE MeTO/AbI
U3YyUYEeHHUS BelleCTB U UX MPeBPalleHHIi:
e JleMoHCTpauuu:

[Jo3HaKOMJIEHHE C 00pa3uaMu
IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
I1acTMace, KayuyyKkoB

OnuceiBaTh  CcOCTaB,  CTPOCHHE,
OCHOBHBIE  CBOMCTBA  Kay4yKOB,
HauboJsiee pacpOCTPAHEHHBIX BUJIOB
I1acTMacc, BOJIOKOH; PUMEHEHHUE B
Pa3IMYHBIX OTPACTAX.

Hcnonb3oBarh CCTCCTBCHHO-HAYYHEBIC

METO/bl TO3HaHUS — HaOMOIaTh U
OIMCHIBATh JI€MOHCTPAIMOHHBIN
AKCIIEPUMEHT

Uroro no pazneny

2

Pasznena 6. MeToabl NO3HAHUA B XUMHHW. XMMHUA ¥ *KU3Hb

6. 6.1. Memoowl nosnanus
6 xumuu. Xumus u
DICU3HD

8

Hayunvie memoowi nosnanus 6 Xumuu.
Hcmounuxu xumuueckoul unghopmayuu.
Xumuss 6 meduyune. Pazpabomka
niexapcme. Xumudeckue ceHcopbl.

Xumuss  u  300posve.  Jlekapcmaa,
Gepmenmsl,  BUMAMUHBL,  2OPMOHUL,
MUHEpalbHble 8000l. IIpobaemul,
CBA3AHHBIE c npuMeHeHuem

JIeKaApPCMBEHHbIX Nnpenapamos. Bpeonvie
NpuBbIUKU U hakxmopwl, pazpyuarouue
300posbe  (Kypenue,  ynompeobiieHue
ankozons, Hapkomanus). Payuonanvhoe
numanue. Iluwesvie 0obasxku. OcHosbl
NUUEeBoU XUMULL.

PackpbiBaTh poiib XUMHH B PEIICHUH
JHEPreTUYECKUX,  CBIPEBBIX U
HKOJIOTUYECKUX poosiem
YeJIOBEYECTBA, ONMUCHIBATH OCHOBHbBIE
HAIPaBJICHUS PA3BUTHS XUMHUYECKOU
Hayku M TexHosnoruu. I[lpumeHsiTh
npaBuiia OE30MaCHOTO OOpAaILEHUS C
BEIIECTBAMM, HCIIOJIB3YEMBIMH B
NOBCEIHEBHOM JKM3HHM; a TaKxke
npaBuiia 0€30MacHOTO TOBEJCHUS B
HensiX CcOepeKeHus 3JI0pOBbsl U
OKPYXKarolen MPUPOTHOU CPEIBI.
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Xumus 6 nosceonesnoul sncusnu. Morouwue
u yucmawue cpeocmea. Penennenmeul,
UHCEKMUYUODL. Cpeocmea JIUYHOU
2USUeHbL U KOCMEMUKLU.

Ilpasuna 6e3onacmhoii pabomul ¢ eoKumu,
20pIOYUMU U MOKCUYHBIMU 8eujecmeami,
cpedcmeamu ObIMOBOU XUMUU.
Ilpomvluinennas opeaHuveckas  Xumusl.
Cuipve ol opeaHudeckou
npomviuiiennocmu. Ilpobiema omxo0o8 u
noOo4HbIX NpOOYKMO8. Haubonee
KDYNHOMOHHANCHbIE npou3zeo0cmaea
OpPeaHUYeCKUX COeOUHEHUI.

Xumus u  aKonocus.  Xumuueckoe
3aepsa3HeHue oKpydcaowel cpeovl U e2o
nocneocmeus.  Oxpana  euopocgepul,
nousslt, ammocgepul, gaopol u ayrvr om
XUMUYECKO20 3A2PA3HEHUS.

[losicaTh Ha mpuUMepax CHOCOOBI
YMEHBIICHUSI W TPEIOTBpAICHUS HUX
BPEIHOTO BO3/CHCTBUSL.
AHaNM3UpoBaThH u KPUTHUYECKHU
OLIEHMBATh MH(POPMAIUIO, CBSI3aHHYIO C
XUMHUYECKUMU  TIpolleccaMd U HX
BIIMSTHUEM HAa COCTOSIHUE OKPY KaAIOILIEH
cpenbl. HMcrnonb30BaTh
3HaHWS U TIpeJCTaBiieHus o cdepax
JIEATEIIbBHOCTH, CBA3AHHBIX C HAyKOW H

COBPCMCHHBIMHU

ITOJIYYCHHBIC

TEXHOJIOTUSIMM,  Kak
OCHOBY JUIsl OpUEHTaluu B BBIOOpE
cBoell Oynymieil mpodeccuoHaTbHON
JESITEIIbHOCTH. Hcnonb3oBath

CHUCTCMHBIC XHMHUYCCKHC 3HAHHA JIA

OOBSCHEHUS U TMPOTHO3UPOBAHUS
SIBJICHUU, IIPOrHO3UPOBATH,
aHaJM3UPOBATh U OLIEHUBATH C MO3ULUN
AKOJIOTUYECKOM 0€30MacHOCTH
MIOCJIEICTBUS OBITOBOU u
MPOM3BOJICTBEHHOM NEATEIbHOCTH

YCJIOBCKA, HCIIOJIL30BATh IIOJIYUYCHHBIC
SHAHUAT W )i IPHUHATHA I'PaMOTHBIX

peHIeHI/Iﬁ HpO6J’I€M B CUTyalusix,
CBSI3aHHBIX C XMMHEH.
Wroro no pazneny 8
OBIIEE KOJIMYECTBO 102
YACOBHOHPOIFPAMME
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11 KIIACC

HaumenoBanue
Ne KomunuecTBo OcHOBHBIE BUJIbI AEATEIBHOCTH
. pa3zesioB U TeEM 4ACOB [IporpamMmmHoO€E conepkanue 0By ArOIHXCA
y4eOHOT0 IIpeaMeTa
Pazgea 1. Teopernueckue 0CHOBbI XMMHU
1.1 | Ctpoenue aToMOB. 6 Xnmuueckuil anemeHT. AtoM. Cocras PackpriBaTh CMBICII  H3y4YaeMbIX
Ileproanueckuit aToMma, M30TOTIBL DneKTpOHHas HNOHATUN (BBISIBIATH UX XapaKTEpPHbIE
3aKOH H 0007104Ka. DHEPreTUYEeCKUEe YPOBHH, IPU3HAKK), YCTaHABIIMBATh ux
[leproauueckas MOAYPOBHU. ATOMHBIE OpOMTANH, S-, B3aMMOCBS3b.
CUCTEMA XUMHUYECKUX p-, d-, f-3nementbl. OcoOeHHOCTU PackpbiBaTh CMBICT NEPUOAMYECKOTO
anemeHToB J1.1. pacIpeieseHus 3JIEKTPOHOB 1o 3akoHa J[. WM. MengeneeBa wu
Menneneesa opbutansiM B aroMax MalbIX U JICMOHCTPHUPOBATH €ro
OONBIIMX MEPUOAOB. JIEKTPOHHAsS CUCTEMATU3UPYIOLIYIO,
KOH(UTypalusi aTOMOB. OOBACHUTENBHYIO U MPOTHOCTHYECKYIO
[Teproauyeckuii 3aKOH u | QyHKIUM.
[Tepnonnueckas cucreMa XUMUYECKHUX | XapaKTepU30BaTh AIEKTPOHHOE
anemeHToB /. . MeHneneena. CTpOEHUE aTOMOB XUMHYECKHUX
CBsi3b  TIEPUOJMYECKOTO  3aKOHAa M | DJIIEMEHTOB 1—4 mepuonoB, UCIONB3Ys
[leproguueckoii CHCTEMBI XUMHUECKUX | TIOHSATUSA ~ S-, p-,  d-DIEKTPOHHbBIE
DIIEMEHTOB C COBPEMEHHOH Teopueil | OpOMTaNIM, SHEPreTUYECKUE YPOBHHU.
CTpPOCHHSI aTOMOB. 3akOHOMEpHOCTH | OOBACHATH 3aKOHOMEPHOCTH
U3MEHEHHS  CBOMCTB  XMMHMYECKHX | U3MEHEHHsS  CBOMCTB  XMMHUYECKHX
AIIEMEHTOB W 00pa3yeMbIX UMM | 3JIEMEHTOB M HMX COEAMHEHHUH IO
OPOCTBIX M CIOXHBIX BEIIECTB IO | IepuojaaM u rpynnam Ilepuoauueckoi
rpymmnaM u  nepuojaMm. 3HadeHue | cucrtemsl . . MenneneeBa
NEPUOANYECKOIO 3aKOHA U CHUCTEMBI
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JIEMEHTOB J.N. MenneneeBa B
pPa3BUTHHU HAYKHU.
JKcnepuMeHTAIbHbIE METO/IbI
HU3Y4YeHUS BelIeCTB M UX MPeBpallleHUi:
e J/leMOHCTpauuu:
Buaer tabaun «Ilepuognueckass cucrema
XUMHUYECKUX 3JIEMEHTOB J.A.
MenpaeneeBay
1.2 | Ctpoenue BemiecTBa. 12 CrtpoeHue BeniecTBa. XuMUYecKas CBsi3b. | PackpbIBaTh CMBICII HA3y4aeMbIX

Mmuoroo0pa3ue Buppr (koBaJICHTHAs HETOJIsIpHAsl| MOHATUN (BBLACIATh MX XapaKTEpHBIE

BCIIICCTB Y TIOJISIpHAs, OHHAS, METAIMYCCKAsI) W | IPU3HAKU) U MPUMEHATh 3TU MOHATHS
MEXaHU3Mbl 00pa30BaHUsl XMMHUYECKOW NpPU OMNMCAHUM COCTaBAa M CTPOCHMS
CBSI3U (oOMeHHBIM u JIOHOPHO-| BEILECTB, JJi1 OOBSICHEHUS OTIEIbHBIX
AKIIEITOPHBIN ). Bonoponnas CBs3b., (DAKTOB M SIBIICHH.
BanenTtHOCTS. Onpenensate BUABI XUMUYECKOW CBSI3U
DJIEKTPOOTPULIATENILHOCTh. CTENEeHb (KOBaJICHTHOM, WOHHOM,
okucieHus. KaTMOHbI W aHUOHBI. METAJUIMYECKOM, BOJIOPOIHOM)
Bemecrsa MOJICKYJISIDPHOI'O u B COCAMHEHMSIX; TUIl KPUCTAJUIMYECKON
HEMOJICKYJISIPHOIO CTPOCHHs. 3aKOH PELIETKH KOHKPETHOTO BEILIECTBA.
IIOCTOSIHCTBA  COCTaBa  BEIIECTBA. OmnpeensiTh BaJICHTHOCTb U CTCICHb
Tumbl KPUCTAIUINYECKUX PELICTOK U OKHCJIEHUS] XUMHYECKAX DIIEMEHTOB B
CBOHCTBA BEIIECTB. COEIMHEHMSX PA3IMYHOrO COCTABA.
[TonsATHE O TUCTIEPCHBIX CUCTEMAX. TTpoBoUTH S —
Hcrunnbie pacTBOPEL. KOJMMYECTBEHHBIE | ¢ yiemob30BAHNEM TIOHSTHS «MACCOBAS
XapaKTEPUCTUKU PACTBOPOB (MaccoBas JIOJIS BEIECTBA B PACTBOPEY.
70N BENIECTBA B PACTBODE). Bnaners n3yyaeMbIMU XUMUYECKUMU
Knaccudukanust HeopraHuuecKux ORI THSIMIA
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CO@I[I/IHGHI/If;I. HOMeHKJIaTypa OOBSICHATh 3aBHCHMOCTH CKOpOCTH

HEOPraHNYECKUX BEILECTB. XMUMHYECKOU PEaKIMU OT Pa3IUIHBIX

JKcIepUMEHTATbHbIE METO/IbI (axTopoB.

U3Y4YEHHs BelIeCTB U UX NpeBpamennii:  OmnpenensiTh  XapakTep  CMEIICHHS

o JleMoHCTpanuu: XMUMUYECKOTO paBHOBECHS B

[IMozenH KpUCTAIITMUECKUX PEIETOK. 3aBUCUMOCTH oT BHEIIIHETO

ePacuerHsble 3agaum: BozaeiicTBus (nmpunnun Jle [llatense).

[} pac4eTsl ¢ UCIIONIB30BaHUEM NOHATHA | COCTaBIIATH ~ YpaBHEHUS  pPEaKIHid

«MaccoBas J10J1s1 pPACTBOPEHHOTO Pa3IMYHBIX THIIOB; HIOJIHBIE

BEII[CCTBAY M COKpAIlleHHBbIC YPaBHEHHUS PEaKIUil
1.3 | Xumuueckue 21 Xummdeckas peakums. Kiaccnukaryuss HOHHOTO OOMEHa, yqUTEIBAs YCIIOBHS,

peakuuu XAMHYECKUX peaknuii B Heopranpdeckor MPY KOTOPBIX  3TH  PCAKIHN  HIYT

M opraHMyeckoil  xummu.  3akon A0 KOHIA.

COXpaHEHUsT MacChl BEILISCTB; 3aKOH Hcnonp3oBath CCTCCTBCHHO-HAYYHbIC

COXpaHEHHUS U MPEBPAIICHUS SHEPrUU Ipy MCTOJbl  MO3HAHMWSA  —  TNPOBCIACHUC,

XUMHAYECKHX peaKIHsX. Tennoswie HAOMOJEHNE U ONUCAaHHE XUMHUYECKOTO

sppexmol XUMUYECKUX peakyuii, SKCTIEPUMEHTA  (IEMOHCTPALMOHHBIE U

Tepmoxumuueckue ypagHeHusl Ta0OpaTOpPHBIE OMBITHI, TMPAKTUYECKUE

CKOpOCTh pEakilui, €€ 3aBUCUMOCTH OT paboThl): 1O  ONMPEICIHCHHUIO  CPE/bI
pa3ImuHBIX  (akTopoB.  O6paTuMble | BOAHBIX DPAacTBOPOB BEIIECTB, PEAKIUH
peakuuu. XHUMHAUYECCKOC paBHOBECHE. HOHHOT'O 06MeHa, BJIMSIHUIO Pa3JIMYHBIX
@DaKkTOpbl, BIUAIOIIME HA COCTOSHUE (akTOpPOB Ha CKOPOCTH PEAKIIHIA.
xumudeckoro pasHosecus. Ilpunnun Jle | CnemoBate  mpaBWjiaM  MMOJIb30BaHHUS

[TaTense. ODNEKTPOJIMTUYECKAA | XUMHYECKON MOCYI0i M J1abOpaTOpHBIM
Aucconuanus. CuiabHbIe u cira0ble 060py1[OBaHI/IeM,
OJICKTPOJIUTEI. Cpez:a BOJHBIX PaCTBOPOB HpeﬂCTaBHﬂTb pe3yIbTaThI
BCIICCTB. KHcCas, HCUTPAJIbHAA, | xpMuyeckoro sKcriepuMeHTa B opme
IICJI0YHas.
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Bonopoansiii nokazarens (pH) pactBopa. | 3anucu ypaBHEHHI COOTBETCTBYIOIIMX

Peakun HOHHOI'O oOMeHa B | peakuMid © JenaTh BBIBOABI HA WX
OpPraHMYEeCKOM W HEOPraHWYECKOW | OCHOBE.
XUMUH. [ quOﬂm op2arHu4decKkux u HpOBO,ZII/ITI) BBIUUCJICHUS 1o
Heopeanudeckux — éeujecms.  OKHUCIIH- YPAaBHEHUSIM XUMHYECKUX pPEaKIUH, B
TCJIbHO-BOCCTAHOBUTCIIbHBIC  PCAKINH. TOM YyHucie TEPMOXUMHUYECKHE
Memoo snekmponno2o (31eKmpoHHO- pacyeTsl

uonnozco)  oananca. llonarue 00
AJEKTPOJIN3E PaCIIaBOB U PAaCTBOPOB
coneil. [Ipumenenne anekTponusa.
JKcnepuMeHTAJIbHbIE METOAbI
U3yUYEeHHUS BelleCTB U UX NpeBpalleHuii:
e JleMoHCTpauuu:

[pa3noxeHue nepokcuaa BoAopoia

B [IPUCYTCTBUM KaTaJIN3aTOPA.

e JITabopaTopHbBI€ OTBITHI:

[JmpoBeicHUE peakiiii HOHHOTO 0OMEHa;
[JonpeneneHue cpeabl pacCTBOPOB
BEILIECTB C TOMOIIbIO YHUBEPCATBLHOTO
WHJUKATOpA.

e[IpakTuyeckue paboThI:

Ne 1. Biustaue paznuqabix pakTopoB

Ha CKOPOCTh XUMHUYECKOUN pEaKIIUH.
ePacueTHble 3a1aun:

[JpacueTsl 10 ypaBHEHUSIM XUMUYECKHUX
peakuii, B TOM YUCJI€ TEPMOXUMUYECKUE

pacucThI
Wtoro no pazgeny 39
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Paznen 2. Heoprannyeckasi Xumust

2.1 | Metamibl 22

Merasl. [Tonoxenue METAJIJIOB
B [lepuoanyeckoi cucreme XMMHYECKUX
AJIEMEHTOB.

OC00OEHHOCTH CTPOEHHMS AIEKTPOHHBIX
000J104€K aTOMOB METAIIJIOB.

OO6mue ¢u3nyeckue CBOMCTBA
METaJUIOB.

[IpumeHeHne METAIIIIOB B OBITY, IPUPOJIC
u TexHuke. CIuiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKANA P HANPSHKEHUN
MeTamuioB. OO0IMe crnocoObl MOTyYEHUs
MetauioB. Koppo3usi MeTajuios.
CniocoObl 3a1UThl OT KOPPO3HH.

OO0mrast  xapakTepuCTUKa  METaJIJIOB
IJIaBHBIX IOATPYIIIT (IA-rpymnma,
[TA-rpynma) Ileprogudeckoli CHCTEMBI
XMMHUYECKUX JJIEMEHTOB. sKécmkocmb
800bl U CNOCOOBL €€ ycmpaHeHust
Amomunnii. AMdoTtepHbie cBOICTBa
OKCH/JIa U TUAPOKCUJIA ATTFOMUHUSL.
OO6miast xapakTepucThKa METaJIOB

nobounsix mnoarpynn  (b-rpynm)
[lepunognueckon CHCTEMBI
XUMUYECKUX  DJIEMEHTOB:  ME/b,

LHWHK, XPOM, KEJIE30.
Baxuenmme coenquHEeHUS METAILIOB

PackpbIBath CMBICIT U3Y4YaeMBbIX
NOHATUH (BBLIETATH WX XapaKTEPHBIE
OPU3HAKH) U MPUMEHATH 3TH NOHITHUS
OpU ONHCAHUM COCTaBa U CTPOEHUS
BEILIECTB, NJIs1 OOBSICHEHUS OTIEIbHBIX
(aKTOB U SBJICHUU.

OOBsACHATH 00IIIHE 3aKOHOMEPHOCTH B
M3MEHCHUH CBOMCTB DJJIEMEHTOB —
METAJVIOB M UX COCAUHEHUMN C yUETOM
CTPOEHUS MX aTOMOB U IOJIOKEHUS B
[Tepuoanueckoit CUCTEME
XUMHYECKUX AJIEMEHTOB
. . Menpeneena.

Xapaktepu3oBaTth (OMHUCHIBaTh) OOIIHE
XUMHYECKHE CBOMCTBA METAJVIOB, UX
BOKHECUIIINX COCAUHECHUM, TOATBEPXKIas]
9TO ONMCAaHWE IPUMEPAMH YpPABHEHUU
COOTBETCTBYIOLINX XUMHYECKUX
peaKuunii; IIPUMEHEHUE METAJIJIOB
B Ppa3IMYHBIX O00JacTAX, a TaKKe
HUCIOJIb30BAaHUEC HWX I CO3JaHUs
COBPEMEHHBIX MaTepUalioB
1 TEXHOJIOTHH.

OnuceBaTh CIOCOOBI 3aIUTHl METAJIJIOB
OT KOPPO3HH.

PackpbiBaTh CylIHOCTh OKUCIUTEIHHO-
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Xumuueckue ceoucmea YUHKA, U €20
coedunenuil. [ UOpOKCOKOMNAEKCHl YUHKA.
Xumuueckue  ceoticmea meou U - ee
coeOuHeHUl. Xumuueckue ceolicmad
orcenesa u e2o coeourenuu. Xumuyeckue
ceolicmea Xpoma U €20 COeOUHeHUIL.
Baoicnetiwue — coedunenus — mapeauya.
llepmaneanam xanus, e2o OKUCIUMENbHbIE
ceoticmaa. Heopzeanuueckue u
opeaHuveckue kuciomol. Heopeanuueckue
U opeanuueckue ocHosanus. Amgpomepnole
Heop2aHuiecKue u op2aHuyecKue
COeOUHeHUsl. I'enemuueckas C653b
Heop2aHU4ecKux U Op2aHuiecKux 6euecms.

JKCIEePpUMEHTAJIbHbIE MEeTOIbI
U3y4YeHHsl BelleCTB U UX NMPeBpPallleHUI:
o JleMoHCTpauuu:

[Ixomnexmust «K MeTayuibl ¥ CIIIaBbD».

e JITabopaTopHBIE OTIBITHI:
[1B3auMoIeHiCTBUE TUAPOKCHIA
QITFOMHUHWS C PaCTBOPaMH KHCIIOT

U 1IEJI0YCH;

[IKka4eCcTBEHHBIC peaKIIMH Ha KATHOHBI
METaJIOB.

e[IpakTueckue pabOTHI:

No 2. PelieHue skCiepuMeHTAIbHBIX

BOCCTAHOBHTETBHBIX
HIOCPEACTBOM

QJICKTPOHHOI'O OajaHca dTHX peaKuHﬁ.

[IpoBouTH
HOJTBEPKIAOLIHIE
CBOMCTBA N3Y4aeMBbIX

PacCiio3HaBaTb OIIBITHBIM IIYTCM HOHBI
MCTAJIJIOB, IPUCYTCTBYIOIIUE B BOJAHBIX

pacTBopax.

Hcnonp3oBaTh CCTCCTBCHHO-HAYYHbIC

MCTOJbI ITO3HaHU -

HaOJII0JICHHE U ONMHCAaHHE XHMHYECKOIO
AKCIIEPUMEHTA (JIEMOHCTPALIMOHHBIE U

1a00paTOpHbIE OMBITHI, MPAKTUYECKHE
paboThI).

[IpencraBnsaTh pe3yabTaThl

XUMHUYECKOTO AKCIIEpUMEHTa B (popme

3aIlUCU YPABHEHHUM COOTBETCTBYIOIINX
peakuMii MU JAenaTh BBIBOABI Ha HX

OCHOBE.
CnenoBaTh  mpaBujIaM

XUMUYECKON TOCYZI0N M J1abOpaTOpHBIM

000pyI0BaHUEM.
[IpoBoauTh

I10 YpaBHCHUAM XUMHUUYCCKUX peaKuHﬁ.

CaMOCTOSITENBHO

1 OCYHICCTBIIATE CBOIO IIO3HABATCIbHYIO

peakuun
COCTaBJICHUS

peakiuu,
XapaKTepHbIC
BEILIECTB,

IIPOBCJICHHE,

ITOJBb30BaHUsA

BBIYUCIICHUA

IJIAHUPOBATDH
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3aJ1a4 1o TeMe «MeTtaibsy. JESITEIbHOCTh; MPUHUMATh AKTUBHOE
*PacueTHble 3a1a4M: y4dacTHe B TpYyNNOBOW Yy4eOHOM
- pacueTrbl Macchbl (0ObeMa, KOJMYECTBA esITEIbHOCTU

BEIIIECTBA) MPOJYKTAa PEaKIuu, €CIu OJIHO
M3 BEIIECTB JAaHO B BHUJE pacTBopa ¢
OIPEICIICHHOU MacCOBOH noien
PACTBOPEHHOT'O BEIIECTBA

B ANEKTPOHHbIA
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2.2 | Hemeraminl

29

Hemeraiuel. [losoxeHue HemeTasioB B
[leppoanyeckoil cUCTEME XHUMUYECKUX

3JIEMEHTOB J.1. MeHnpeneeBa
U OCOOCHHOCTH CTPOCHHS aTOMOB.
dwusnyeckue CBOMCTBA  HEMETAJLIOB.

Amnotponusi HEMETAIOB (Ha MpuMeEpe
KHCJIOpO/a, cepbl, hocdopa u yrieposa).
XUMHUYECKHE CBOMCTBA BAXKHEUILIMNX
HEMETaJUIOB (TaJoreHOB, CEPhI, a30Ta,

docdopa, yriaepoga U KpEeMHUS).
Oxkcuapt HEeMETAaJIJIOB.
Kucnopoaconepxariue KHCIIOTHI.
Bonoponnsie COCTUHEHUSI
HEMETAUIOB. Booopoo: nonyuenue,

CI)US’U'JQCKMB U Xumuyeckue ceoucmaad.

PackpriBath CMBICII U3y4aeMBbIX
MOHATHH (BBIICTATh WX XapaKTePHBIE
NMPU3HAKN) U TPUMEHATH 3TH TOHSATHUS
IpU OMHWCAHWHM COCTaBa W CTPOCHHS
BEIECTB, JJI1 OOBICHEHUS OTIEILHBIX
(GhaKTOB U SBJIICHUM.

OOBsACHATH 00IIIMEe 3aKOHOMEPHOCTH B
U3MEHECHUN CBOMCTB HEMETAJIOB U UX
COCAMHEHUM C YYEeTOM CTPOCHHS HX

aTOMOB 151 IIOJIOKEHUS
B ITepuonnueckoii CHUCTEME
XUMHUYECKUX AJIEMEHTOB

. . Menpeneena.

Xapaktepu3oBath (OMHUCHIBaTH) OOIINE
XUMUYECKHUE CBOMCTBA HEMETAJIOB, X

Tuopuoel.  Xumuueckue caeoucmefz BOKXHECUIIINX COCAUHECHUM, TOATBEPXKIas]
;ﬁmoeenoe 3 U 3 ux goe UHCHUL. ATO OMNHCaHWE TPHUMEpPaMH YypaBHEHUMU
a102eH0B8000POObL. adicHetiuue COOTBETCTRYIOIIHX XHMITICCKIIX
Kuciopoocooepocawjue  COeOUHeHUs peaxiyii
eanoeenos. Kucnopoo: nabopamophvie
XapakTepu3oBaTh BIIMSHUE HEMETAJIIOB
u NPOMbBIULIEHHbLE cnocooul .
U WX  COCOUHCHMM  HA  JKUBBIC
noyueHus, huzuieckue u xumuieckKue
. OpTaHU3MBI; OIMCHIBATh NPUMCHCHHE B
ceolicmaa. O30H. llpumenenue .
pasIUYHBIX  00JACTAX  MPAKTHYCCKOM
Kuciopooa u 030Ha. OKkcuovl u
. NeSTeTbHOCTH YEIOBEKa.
nepokcuovl. Xumuuecxkue c80UCmM8a
cepvl u ee coeournenuti. Ceposooopoo,
cynbguovl.  Kucnopoocoodepoicawue
coeounenusi  cepvl.  Ocobennocmu
ceoucme cepHou KUCTOMBbL.
Xumuueckue ceolicmea azoma u €20
P VIS, IPISINEDSRILL & S
cocovvnrciuu., AWVIVIMUR., T101rrtpuuol
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Kucnopoocooeporcawue coeouHenusl
azoma. OcobeHHocmu c80UCM8E A30MHOU
kucniomol. Ilpumenenue aszoma u e2o
coeounenul.  A3omuvie  yO0oOpeHusl.
Xumuueckue ceoticmea ¢ocopa u ezo
CcOeOUHeHUll. Oxcuovl gocgopa,
Gocpopcooeprcawue kuciomsi. Conu
gocgopnoti  kucnomwer.  Ilpumenenue
gocgopa u e2co CcOeouHeHul.
QDocgopuvie  yoobpenus. Xumuueckue
ceolicmea yaenepooa u e20 COeOUHeHUl.
Oxkcuo yenepooa (Il), oxcuo yenepooa
(1V), yeonvnas xucioma u eé coau.
Xumuueckue ceolcmea KpemHus u e2o
coeounenuti. Okcuo kpemnus (1),
KpeMHuegas  Kucioma, CUTUKAMBL.
Booopoonsie coeounenus nememannos.

JKcnepuUMeHTAIbHbIE MEeTO/bI

U3yYeHUS BellEeCTB H HX
NpeBpalleHu:

o JleMoHCTpauuu:

[JoOpa3siibl HEMETAJIOB;
[IB3auMOAeHCTBUE MEIU C a30THOU
KHUCJIOTOM Pa3IMYHOU
KOHIICHTPAI[UH.

e JIJabopaTopHBIC OTBITHI:
[IkadeCTBEHHBIC PEaKIMK Ha aHHUOHBI
Y KaTHOH aMMOHWUSI.

IlonTBepxnarh CYILLIECTBOBaHUE
TE€HETUYECKON CBA3U MEX Y
HEOPTraHUYECKHUMM  BEIIECTBAMHU  C
IIOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKHUX
peaKuuu.

PackpeiBaTh CyIIHOCTH OKMCIIMTENIBHO-
BOCCTAaHOBUTEIBHBIX peakmmn
I10CPEACTBOM COCTABJICHUS
AJIEKTPOHHOIO OanaHca 3TUX PEeaKIUi.
[IpoBouTH peakuuu,
IIOATBEPKIAOLINE XapaKTepHbIE

CBOMCTBA HN3y49aCMbIX BCIICCTB,
pacCIlio3HaBaTb OIIBITHBIM IIyTEM
AHWOHBI, IPUCYTCTBYIOINNC B BOAHBIX

pacTBopax.
Hcnonws30BaTh  €CTECTBEHHO-HAYYHbBIC
METOJbl TO3HAaHUA — TMPOBEACHUE,

HAOJFOICHUE W OINHUCAaHUE XHMHYECKOTO
AKCIIEpUMEHTA (JICMOHCTpAIMOHHBIC U
71a00paTOPHBIE  OMBITHI, MPAKTHICCKUE
paboThI).

[IpencraBisTh PE3yIbTATHI
XUMHUYECKOTO DJKCIlepuMeHTa B (opme
3alMCH  YPaBHEHUH COOTBETCTBYIOIIHUX
peaknMii W JenaTh BBIBOJBI Ha HX
OCHOBE.
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e[IpakTrueckue paboThI:
Ne 3. Pemienne skciepuMEHTaIbHBIX
3aaa4 o teMe «HemeTtamiby.
ePacuerHbie

[] pacyeThl

3ada4u.

MacCChI BCIICCTBA

CnenoBaTh  mpaBWiIaM  TOJIb30BaHUS
XUMHYECKON TIOCYI0N U J1abOopaTOPHBIM
000pyI0BaHUEM.

[TpoBoauTH BBIYHCIICHUS
110 YPaBHEHUSIM XUMUYECKUX PEAKITUH.

WIM o00beMa Ta30B IIO HN3BCCTHOMY CaMOCTOSATEIBEHO IIJIAaHUPOBATh
KOJIMYCCTBY BCIICCTBA, Macce )51 OCYHICCTBJIATH CBOIO
NN O6’beMy OJHOT'0 M3 YYAaCTBYIOIIHNX ITO3HAaBATCIIbHYIO ACATCIIbHOCTD,
B pCaKnuMu BCHICCTB, PACUCTBI MACCHI I[IPUHNMATb AKTHUBHOC y4acTuc B
(oObema,  KOJIMYECTBA  BEIIECTBA) | IPYIIIOBOM y4eOHOM
IMPOOYKTOB PCaKIMu, CCJIN OJHO ACATCIbHOCTHU
N3 BCUICCTB UMCCT IIPUMCCH
2.3 CBa3b 2 HeOpFaHquCKHe n OpPraHHU4CCKHUC
HCOPTraHNYCCKHNX KHCJIOTBI. HeopraHquCKHe )51
U OpPraHUYCCKUX OpPraHU4YCCKHNEC OCHOBAHMA.
BCIICCTB AM(bOTeprIe HCOPIraHNYCCKHC )41
OPraHU4YCCKUC COCANHCHUS].
I'eneTnueckas CBs3b HCOPIraHNYCCKHX U
OPraHUYCCKHUX BCIICCTB
Uroro no pazneny 53
Pa3nena 3. XumMusd u ;Ku3Hb
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3.1. | Xumus v )Ku3Hb

10

Poin XUMUHA B oOecrieueHnun
AKOJIOTHYECKOH,  DHEPreTHUEeCKON |
nuieBod  0€30MacHOCTH,  Pa3BUTHHU
MeauuHel. [ loHnsTre 0 Hay4YHBIX
METOIaX IMO3HAHMUS BEILIECTB u
XUMHUYECKUX PEAKIIUH.

[IpencraBienuss 00 OOMMX HAYYHBIX

I[IpUHOUIIaAX IIPOMBINUICHHOTO IIOJTYYCHUA

BOKHEUIIMX BemecTB (Ha mpuMepax
IIPOM3BOJICTBA aMMHaKa, CepHO
KHCJIOTBI, METaHOJIA).

Yenoek B MHUpE BEIIIECTB,

MaTepUaIOB U XUMHUYECKUX DPEAKLIMM:
XUMHs ¥ 30pOBbE YEJIOBEKA; IIPaBUiIa
VCITOJIb30BAHUS JIEKapCTBEHHBIX
npernapaToB; IpaBuia 0O€30MacHOTO
UCIIOJIb30BaHUs MpenapaTroB ObITOBOM
XUMHH B TOBCETHEBHOM JKU3HU.

breiTOBast XUMHUecKas I'PaMOTHOCTD

PackppiBaTh poih XUMHH B PEIICHUH
YHEPTeTUYCCKHX, CBIPBEBBIX U
AKOJIOTHYECKUX TPOOIIEM YeITOBEYECT-
Ba, OMHCHIBATH OCHOBHBIC Harpablie-
HUS Pa3BUTHS XUMHUYECKOW HAYKH U
TexHonoruu. [IpuMeHsTh mpaBuia
0e30IacHOro oOpaleHus ¢ BEIeCTBa-
MU, UCIOJIb3yEeMbIMU B MOBCEIHEBHOM
KU3HU, TIPaBWJIa TOBEICHUS B IICIIAX
cOepeKeHUs 3/I0pPOBbSI U OKpPYXKalo-
el MPUPOTHON Cpejbl; MOHUMATh
Bped (OmacHOCTb) BO3JIEUCTBUSI Ha
KUBBIE OPTraHU3MBbl  OIPEACIICHHbBIX
BemecTB cmbIca Tokazarens [1JIK.
Hcnonp3oBaTh MOMydYeHHBIE 3HAHUS U
IPEICTaBlICHUs O cepax aesTeTbHOC-
TH, CBSI3aHHBIX C HAYKOW U COBPEMEH-
HBIMU TEXHOJIOTHUSIMHU, KaK OCHOBY JIJIS
OpUEHTallud B BBIOOpE cBoel Oymy-
el mpodeccuoHanbHON e TeIhHOC-
td. [IpuHnMare ydactue B 00OCyXkKie-
HUU TTPOOJIEM XUMHUYECKON 1 DKOJIOTH-
YECKOW HAMpaBJIICHHOCTH, BBICKA3bI-
BaTh COOCTBEHHYIO [MO3UIUIO IO
npobiemMe U mpejjaratb BO3MOXKHBIE
MyTU €€ PEIICHUs

Wroro no pazneny 10
OBLIEE KOJIMYECTBO 102
YACOBIIO ITPOT'PAMME
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HEPEYEHDb (KOAUDPUKATOP) PACITPEAEJEHHBIX 11O KIIACCAM
MPOBEPSIEMbBIX TPEFOBAHUI K PE3YJIbTATAM OCBOEHMUS
OCHOBHOM OEPA30BATEJBHOM NPOI'PAMMBI CPEJTHEI'O OBIIEI'O
OBPA30OBAHUSA U DJIEMEHTOB COAEP KAHUA 11O XUMHUHU

B ¢denepanbHbIX UM peruoHANbHBIX MPOIEAYpaX OLEHKH KadecTBa 0O0pa3oBaHUs
UCIIONIB3yeTCs TiepeueHb (KoaupuKaTop) paclpeaesiCHHBIX MO KJaccaM IMPOBEPSIEMBIX
TpeOOBaHMII K pe3yJibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBbI
CpelHero o01ero o0pa3oBaHus U AIEMEHTOB COACPKaHUS 110 XUMUH.

10 KVIACC

IIpoBepsiemble TPeOOBAHUA K Pe3y/IbTATAM OCBOCHHMS OCHOBHOI 00pa30BaTe/IbHOM
NPOrpaMMbl

Kon [IpoBepsiemble MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOMU
MIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMBbI CPEIHETO 00IIIEro 00pa3oBaHus
pe3yJibTaTa

1 TeopeTnueckre OCHOBBI OPraHUYECKON XUMHH

1.1 CdopMupoBaHHOCTh MPEACTABICHUI O XMMHYECKON COCTaBISIOIIEH
€CTECTBCHHO-HAYYHOW KapTUHBI MHpA, POJIM XHWMHUU B TIO3HAHWUU
SBJICHUN TpPUPOABl, B (OPMUPOBAHWU MBILUICHUS U KYJbTYpHI
JUYHOCTH, €€ (YHKIMOHAIIBHOW TIpaMOTHOCTH, HEOOXOIUMOMN
JUTSL pEIICHUS MPAKTUYECKUX 3a/1a4 M IKOJIOTUYECKH 0O0OCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3JI0pPOBBIO U IPUPOJIHOM cpeie

1.2 Bnangenue cucTeMOW XHWMHWYECKUX 3HAHUK, KOTOpash BKIIKOYAET:
OCHOBOTIOJIAraroIIne MOHSATHUS (MoJekya, BAJICHTHOCTb,
AIEKTPOOTPUIIATEIHLHOCTh, CTENIEHb OKHUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIM 00bEM, YTJIEPOAHBIM CKEJeT,
dbyHKIMOHATBHAS ~ TPYyIIa,  paaWKand,  HW30MEpHsi,  H30MEDPHI,
TOMOJIOTUYECKUM  PSAZl, TOMOJIOTH, YIJICBOAOPOAbI, KHCJIOPOJ-
U a30TCOJIEPIKAIINE COCTUHEHNS, OMOJIOTUIECKN aKTHBHBIC BEIICCTBA
(YTJIeBOIbI, KUPHI, OCIKH), MOHOMEp, TIOJIMMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COCIUHEHUS); TCOPUM U 3aKOHBI (Teopus
XUMHUUYECKOTO CTPOCHMSI opraHumuyeckux BemiecTB A.M. byTieposa),
3aKOHOMEPHOCTH, CHUMBOJIMUYECKHUI SI3bIK XUMHH, (PAKTOJIOTHIECCKUE
CBEJICHHS O CBOWCTBaxX, COCTaBe, IMOJy4YeHUH U 0e30macHOM
WCIIOJb30BAaHUM BAXKHEUIIMX HEOPraHMYECKUX U OPraHUYEeCKHUX
BEIIECTB B OBITY U MIPAKTUYECKOMN NESITEIHHOCTH YeJIOBEKa

47
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1.3 ChopMupoBaHHOCTh yMEHHUI BBIABIATh XapaKTEpHbIE MPU3HAKU
MOHSATUM,  yCTaHaBIWMBaTh  HMX  B3aUMOCBSI3b,  HUCIIOJb30BaTh
COOTBETCTBYIOIIME TIOHATHS TPU OINUCAHUM COCTaBa, CTPOCHMUS
U TIPEBPAILICHUNA OPTaHUYECKUX COCTMHEHUN

1.4 ChopmupoBaHHOCTH YMEHHUH HCTIOIB30BATh XUMUYECKYIO CUMBOJIUKY
JUISL COCTAaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpalieHHOM) ¢opMysl OpraHMYECKHX BEIIECTB M YpaBHEHHI
XUMUYECKUX  PpEaKIHi,  HW3rOTaBIMBaTh  MOJEIM  MOJIEKYJ
OpraHMYECKUX BEIIECTB JUIsl WUIOCTPAlMM HMX XHMHYECKOIrOo
Y IIPOCTPAHCTBEHHOT'O CTPOEHUS

1.5 ChopMupoBaHHOCTP YMEHHMH  YCTAHABIWBATh IMPUHAJICKHOCTD
W3YYCHHBIX OPTaHWYECKHUX BEIIECTB 1O WX COCTaBYy W CTPOCHHUIO
K OIpeIeIeHHOMY Kiaccy (rpymme) CcoeIuHEHUM (yTiieBOIOPO/IbI,
KHUCTIOPOJT M a30TCOJEpIKAIINE COCAUHEHUS, BHICOKOMOJICKYIISIPHBIC
COCIMHCHUS), JaBaTh WM Ha3BaHUS TI0 CHCTEMATHYECKOU
Homenknarype (IUPAC)

1.5 ChopMUpOBaHHOCTh YMEHUS ONPEACIATh BUABI XUMUUYECKOU CBSI3U
B OPraHUYECKUX COCIUHEHUSIX (OJIMHAPHBIE U KPATHHIC)

1.6 ChopMupoBaHHOCTh YMEHHSI MPUMEHSTH: TOJIOKEHUS TEOpUHU
cTpoeHHs opranuueckux BeuiectB A.M. BytiepoBa 11s1 00bsicHEHUs
3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHHUS; 3aKOH
COXpaHEHUSI MacChl BEILIECTB

2 Yranepogopoapel.  Kuciopoacomepxamme W a30TCOJEpIKAIIUE
OPraHUYECKUE COCTMHEHUS. BBICOKOMONIEKYJISIPHBIE COEAUHECHUS

2.1 ChopMupoBaHHOCTh YMEHHUN TNPUBOJAUTH TPUBHAIBHBIC HAa3BaHUS
OTJICJIbHBIX OPTaHMYECKUX BEIIECTB (ITUJICH, MPOIUJICH, alleTUIICH,
ATWJICHTJIMKOJb, TIULEPUH, (BeHomn, dopmanbaerus, aneTaibIeTui,
MypaBbHHAsl KHUCJIOTA, YKCYCHas KHCJIOTA, OJICMHOBAas KHUCIIOTA,
CTeapuHOBAasl KHCJIOTa, TJIFOKO3a, (PYKTO3a, KpaxMmaj, IeJUTI0I03a,
TJTUIIYH)

2.2 ChopmMupoBaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHUE,
bu3nUecKkue W XUMHUYECKHE CBOWCTBA TUIHMYHBIX MPEICTaBUTENCH
pPa3TUYHBIX KJIACCOB OPTaHWYECKUX BEHIECTB (METaH, 3TaH, dTUJICH,
MpomuiieH, aneTuieH, OyraaueH-1,3, metwnOyraauen-1,3, OeHzod,
METaHOJI, STAHOJI, dTUJICHTIUKOIb, TTUIEPUH, (PEHOJI, alleTalbIACTH]I,
MypaBbUHAsI U YKCYCHas KHCJIOTHI, TJIOKO3a, Kpaxmal, IeJUI0I03a,
AMUHOYKCYCHAs KUCJIOTa)
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23 CdopMupoBaHHOCTh YMEHUSI WJUTIOCTPUPOBATH T€HETHUYECKYIO CBSI3b
MEXKJy THUIHUYHBIMUA  TPEICTABUTEISIMA  PA3JIUYHBIX  KJIACCOB
OpraHUYeCKuX BEIIECTB ypaBHEHUSIMU COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKINI ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (popMyIl

24 ChopMupoBaHHOCT, ~ yMEHHS ~ XapaKTepU30BaTh  HCTOUYHUKU
YTIEBOIOPOJAHOTO CHIPbs (HEPTH, MPUPOIHBINA Ta3, Yrojb), CIIOCOOBI
UX TepepadOTKM M  NPAKTUYECKOE MPUMEHEHUE IPOAYKTOB

nepepaboTKu
3 XuMus ¥ )Ku3Hb. Pacuersl
3.1 CdopMupoBaHHOCTh YMEHHUH BJIaJCTh CUCTEMOM 3HaHHN 00 OCHOBHBIX

MCTOAAaX HAYYHOI'O IIO3HAHUA, UCIIOJIb3YCMBIX B XUMHUH IIPHU N3YUCHUU
BCIICCTB MW XHMHYCCKHX SIBJICHUM (Ha6JIIOIIeHI/I€, HN3MCPCHUC,
OKCIICPUMCHT, MOI[GJ'IHpOBaHI/Ie), HCIIOJIB30BaTh CHCTCMHBIC
XUMHWYCCKUC 3HAHUA JId IIPHHATHA pGIHGHI/Iﬁ B KOHKPCTHBIX
JKN3HCHHBIX CUTYyallUAX, CBA3aHHbIX C BEHICCTBAMU U UX IIPUMCHCHUCM

3.2 ChopmupoBaHHOCTh yMEHHI COONIOAATh TIpaBUia IOJIH30BAHUS
XUMHUYECKON MOCy/I0l U J1abopaTOpHBIM OOOpPYJOBAHUEM, a TaKKE
npaBuiia OOpaIieHus ¢ BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIMUSIMU
0 BBITMOJTHEHUIO JTJAOOPATOPHBIX XUMUYECKUX OIBITOB

33 CdopMupoBaHHOCTh YMEHUH TIAHUPOBATH U BBIMOJIHATH XUMUUECKUN
AKCIIEPUMEHT (mpeBparieHus OPTraHUYECKUX BEIIIECTB
MpU HarpeBaHWM, TMOJYYECHUE OSTUJIEHA M HU3YYEHHUE €ro CBOWUCTB,
KaueCTBEHHBIC PEAKIIMU OPTaHUUECKUX BEIIECTB, ICHATYypallus OCIKOB
NPy HAarpeBaHWH, IIBETHBIE pEaKIUU OCIKOB) B COOTBETCTBUU
C TIpaBUJIaMU TEXHUKHU 0€30MacHOCTU MpU OOPAIICHUH C BEIIECTBAMU
U J1abopaTopHbIM O0OPYIOBAaHMEM; TMPEJCTABISATH PE3yJIbTATHI
XUMUYECKOTO  JKCIIepUMeHTa B (¢GoOpMe 3alucud  ypaBHEHUH
COOTBETCTBYIOIIUX peakiuii u (OpMyIHPOBATH BBIBOJBI HA OCHOBE
ATUX PE3yJIHTATOB

34 CdopMupoBaHHOCTH YMEHUI MPOBOIUTH BBIYHCIICHUS
M0 XUMUYECKUM ypaBHEHHSIM (Macchl, 00beMa, KOJUYECTBA
MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIUU MO M3BECTHBIM Macce,
00BbeMy, KOJIMYECTBY OJIHOTO M3 MCXOJHBIX BEIICCTB WM MPOAYKTOB
peakuun)

3.5 CdopMupoBaHHOCTH YMEHHUM KPUTHUYECKHU aHaJIM3UPOBAThH
XUMHUYECKYI0 HH(OPMALNIO, MOJTy4aeMyl0 M3 pPa3HbIX HCTOYHHKOB
(cpeactBa maccoBoii nH(popManuu, cetb IHTepHET u Apyrue)
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3.6 CdopMupoBaHHOCTh YMEHHMI COOJIOJATh MpaBUiia SKOJOTUYECKU
1[eJeco00pa3HOro MoBeACHUSI B OBITY M TPYAOBOW JI€ATEIHLHOCTH
B IEJSAX COXPAHEHMsI CBOETO 3J0POBbS U OKPY’KAIOIIEH MPUPOTHOM
Cpellbl, OCO3HaBaTh OMACHOCTh BO3JIEUCTBUSI HA YKUBBIE OPTraHU3MbI
OTIPEJICTICHHBIX OPTaHUYECKUX BEIIECTB, TOHUMAsi CMBICI MTOKa3aTelis
[IIK (mpeaenbHO  JOMYCTUMOW  KOHIIGHTpAlMU),  MOSICHATh
Ha MpUMEpax CrocoObl YMEHBIIICHUS U MPEAOTBPAILEHUS UX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YeJIOBEKa

IIpoBepsieMbIe 31eMEHTHI COAEPKAHUS

Kon [IpoBepsieMblIid AIEMEHT COAEPKAHUS
1 TeopeTnueckre OCHOBBI OPraHUYECKON XUMUU
1.1 [IpenmeTr opraHMYeCKONM XMMHUU: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHHE

B TMOJIyYEHMM HOBBIX BEIIECTB W MaTepuanoB. Teopus CTpPOECHHS
OopraHnyeckux coenuHeHu A.M. byTiiepoBa, ee OCHOBHBIE ITOJOKEHUS

1.2 CtpykTypHble (HOpMyYJIbI OpraHU4YEeCKUX BewlecTB. ['omororus, nsomepus.
XHMHYECKas CBA3b B OPraHUYECKUX COCIMHEHUAX — OJMHAPHBIE U KPATHBIE
cBsa3u. [Ipencrapinenue o kinaccu(puKaMM OPraHUYECKUX BEILIECTB

1.3 Howmenxkiatypa OpPraHUYECKUX COCIMHECHUI (cuctemaTuueckas)
W TpUBHAIbHBIC HA3BaHUS BAXKHEHIIMX MpPEACTABUTEICH  KJIAaCCOB
OPTaHUYECKHUX BEIIIECTB

2 YrneBoaopoasl

2.1 AJIKaHBI: COCTaB W CTPOECHHUE, T'OMOJIOTHYECKMH psiA. MertaH u 3TaH —
npocTeiine NpeACTaBUTENH aIKaHOB: (PU3MUECKHUE U XUMUYECKUE CBOMCTBA
(peakuuu 3aMeUIeHHMsT U TOPEHUs), HaXOXKJIEHUE B IMPHUPOJE, MOJIyuyeHHUE
U IPUMEHEHUE

2.2 AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN PsiZl. DTUJIEH U MPOMUJIEH —
MIPOCTEUIINE MPEICTABUTEITN AIKEHOB: (DU3NYECKNE M XUMUYECKUE CBOMCTBA
(peakuuy TUAPUPOBAHMS, TAJIOTCHUPOBAHMS, THAPATALMU, OKUCICHUS
Y MIOJIMMEPU3AINN), OJyYEeHUE U TPUMEHEHUE

2.3 Ankaauensl: Oytanuen-1,3 u MetunOytaaueH-1,3: crpoeHue, BaXHEHIIHE
XUMUYECKUE  CcBoMcTBa  (peakiusi  nonumepusanuu).  [lomydenue
CUHTETUYECKOTO KayuyKa 1 pe3UHbI

24 ATJKHUHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKUU PS/I.
AnleTunieH — TPOCTEHIINI TPENCTaBUTENh AJKUHOB: COCTaB, CTPOCHHE,
dusnueckue W XUMUYECKHME CBOWCTBA  (pEaKkIuu  THAPUPOBAHUS,
raJIOTeHUPOBAHMUSI, TUAPATAIINN, TOPEHUS ), IOTYyUYCHNUE U TPUMEHEHUE
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2.5 Apensbl. bensoin: cocraB, cTrpoeHue, pu3nyeckue U XUMHUYECKUE CBOMCTBA
(peakuuu rajJOreHUPOBAHUS U HUTPOBAHUS), MOJyYEHHUE U TMPUMEHEHUE.
Tomyon: cocraB, ctpoeHue, GU3NUECKUE U XUMUUYECKHE CBOMCTBA (peakinuu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), MOJTyUYEHUE U IpUMEeHEeHHe. TOKCUUHOCTh
apeHoB. ['eHeTHUecKasi CBA3b MEXAY YTIEBOJAOPOJAMHU, TPUHALICKAIIUMHI
K pa3IMYHbIM KJIaccam

2.6 [IprponHble MCTOYHHMKHM YTIIEBOAOPOAOB. [IpHpOaHBIN Ta3 M IOIyTHBIE
HedTanbie ra3pl. HegTh u ee mpoucxoxaenue. CrocoObl nepepaboTku
He(TU: TEepPEroHka, KPEeKUHT (TEPMUUYECKUH, KATATUTHUYECKUIi), MHPOIIU3.
[IponykTsl mepepaboTku HEPTH, HUX MPUMEHEHHE B MPOMBIIIICHHOCTH
U B ObITy. KaMeHHBIH yrosb v IpOAYKTHI €ro nepepadboTKu

3 Kucnopoaconep:xanime opraHMi4ecKue COeTMHEHUS

3.1 IIpenenbHblE ONHOATOMHBIE CHMPTHI. METaHOA MW 3TaHOJ: CTPOCHHE,
(puznyeckue U XMMHUYECKUE CBOWMCTBA (PEaKIMK C aKTUBHBIMU METAJIIaMH,
raJIOr€HOBOJOPOJAaMH, TOPEHHE), TPUMEHEHUE. BOAOPOIHbBIE CBA3U MEXKIY
MOJIEKYJIAaMU CIIUPTOB. JIeMCTBME METaHOJAa W HTaHOJA HAa OPraHu3M
4yesioBeka. MHOTOaTOMHBIE CIIUPTHI. DTUJIEHIJIMKOIb U TJIMLEPUH: CTPOEHUE,
(¢usnyeckue M XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMH, Ka4eCTBEHHAsI peaKIisl HA MHOTOaTOMHbIE CIUPTHI). [leiicTBue
Ha OpraHu3M uesoBeka. [Ipumenenue rauuepruHa U 3TUIICHTJIMKOIIS

3.2 @deHoJI: CTpOeHUE MOJEKYNbl, (U3MYECKUE M XHUMHUYECKHE CBOICTBA.
TokcuunocTh penona. [Ipumenenue penosna

33 Anpneruapl M KeToHbl. DopManbpleruj, aueTalblIerul: CTPOCHHE,
duznueckue M XUMUYECKHME  CBOWCTBA  (pEaKkIMH  OKHUCJICHUS
Y BOCCTAHOBIICHHS], KAUECTBEHHBIE PEAKIINH ), TOJTYyUYCHHE U IPUMEHEHUE

34 OnHOOCHOBHBIE — TIpe/eNibHbIE  KapOOHOBBIE  KHUCJIOTHL.  MypaBbuHas
U YKCYCHas KHCIOTBI: CTpOeHHe, (pu3ndyecKkne M XUMHUYCCKHE CBOMCTBA
(cBoiicTBa, O0IIHE I KJIacca KUCIIOT, peakius dTepuuKaIum), moxydeHue
u npuMeHeHue. CTeapruHOBas M OJIEMHOBAs KHCIIOTHI KaK IMPEACTABUTEIIH
BBICIIMX KapOOHOBBIX KHCJIOT. MbUTa KaK COJIM BBICIIUX KapOOHOBBIX
KHUCJIOT, UX MOIOIIIEe ICUCTBUE

3.5 Cnoxuble 2pupbl Kak MpPOWU3BOAHBIE KapOOHOBBIX KuUCIOT. ['maponus
cnoxubix 2dupoB. Kupsl. ['maponus xupoB. IIpumeHeHHne XHUPOB.
buonornueckas poJib :KUpPOB

3.6 VYrneBoapl:  coctaB,  kiaccudukauus ~— yrieBogoB  (MOHO-,  JU-
U monucaxapuisl). [1oKo3a — mpocTeHIHii MOHOCAaXapua: OCOOCHHOCTH
CTPOEHUA  MOJEKyIbl, (U3UYECKUEe U  XUMHUYECKHE  CBOMCTBa

(B3aumogeiicteue ¢ ruapokcugoM Menu (II), okucienme aMMHUauHBIM
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pactBopoM okcuaa cepedpa (I), BoccTaHOBIeHHE, OpOXKEHHE TIFOKO3bI),
HaxOXXJEHUE B TIPUPOJIE, MPUMEHEHHE, Onosiornueckas poiab. doTtocuHTes.
@OpyKTo3a KaKk M30Mep TIIIOKO3bl. Kpaxman W 1emiono3a Kak IpUpOIHBIC
nosimMepsl. CTpoeHue Kpaxmana 1 HeUT0I03bl. OU3NYecKue U XUMUYECKUe
CBOMCTBA KpaxMaia (TUAPOIN3, KAUeCTBEHHAS PEAKIIUSI C HOJIOM)

4 A30TcoaepKalue OpraHuuecKue CoOeIMHEHUS

4.1 AMMHOKHCIIOTHI KaK aM(OTEPHbIE OpraHu4YeCcKue coeTMHEeHNs. DPu3nyeckue
M XMMHYECKHME CBOWCTBA AaMHHOKHCIOT (Ha TpUMEpe TJIMLHHA).
buonornyeckoe 3HaueHME aMUHOKUCIIOT. IlenTr sl

4.2 | benku Kak NpUPOJHBIE BBICOKOMOJEKYJISIpHbIE coeauHeHud. IlepBuunas,
BTOPUYHAS U TPETUYHAS CTPYKTypa O€IKOB. XMMUYECKHE CBOKWCTBA OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OelIKu

5 BBICOKOMOJIGKYJIHPHBIG COCANHCHUA

5.1 OCHOBHBIEC TOHATHUSI XUMUU BBICOKOMOJIEKYJIIPHBIX COETUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTEIECHb MOJMMEPHU3ALINU, CPEIHSA
MOJIeKyJIsipHasg Macca. OCHOBHBIE METOAbI CHHTE3a BBICOKOMOJICKYJISIPHBIX
COCIMHCHUH — TTOJIMMEPHU3ALIUA U TTOJTUKOHICHCAIUSA

5.2 OKCIEpUMEHTANIbHBIE METOAbl H3Y4YEHUS BEUIECTB M MX MpPEBPAIICHUMN:
O3HAKOMJIEHHE C 00pa3liaMu MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, Kay4uyKoB. [lolydeHrne CHHTETUYECKOTO KayuyyKa U pe3UHBI

52
[lokyMeHT co3fiaH B anekTpoHHol dopme. Ne xx ot 24.11.2025. Ucnonnutens: Masnosa T.M. r'BﬂEKTPOHHbIﬁ
CtpaHuua 50 u3 56. CtpaHuua cosgana: 24.11.2025 11:39 =¥ TATAPCTAH



11 KJIACC

IIpoBepsieMble TPeOOBaHUS K pe3y/ibTaTaM 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM
NPOrpaMmbl

Kon [IpoBepsiembie peAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
IPOBEPSIEMOTO 00pa30BaTeNbHON MPOrpaMMBbI CPETHETO 001IEro 00pa30BaHuUs
pe3yJibTara

1 TCOpeTPI"IeCKI/IG OCHOBBI XUMHH

1.1 Brmanenue cucreMOll XMMHMYECKMX 3HAaHHMW, KOTOpas BKIIIOYAET:
OCHOBOITOJIATAIOIINE  TMOHATHA  (XMMHUYECKHH  3JIEMEHT, aroM,
JJIEKTPOHHAsE 00OJIOUKAa aToMa, S-, p-, d-’JIEKTpOHHBIE OpOUTAIIN
aTOMOB, HMOH, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBLHOCTD,
CTEIIEHb  OKHUCIICHUS, XHMHUYECKas CBfA3b, MOJIb, MOJISpPHAs
Macca, MOJIApHBIA 0O0BEM, KpUCTaNIM4YecKass pelieTka, THIIbI
XUMUYECKUX PEaKUUid (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC, 3K30-
U DHIOTEPMUYECKUE, pEaKklUd HOHHOro OOMEHa), pacTBOp,
DIEKTPOJIUTBI, HEAJIEKTPOIUTHI, SJIEKTPOIUTHYECKAS JUCCOLMALNSA,
OKHUCIIUTEIIb, BOCCTAHOBUTEIb, CKOPOCTb XUMHYECKOM peaKiuH,
XMMHUYECKOE  paBHOBECHE); TEOpPUM U  3aKOHBl  (Teopus
ANEKTPONIMTHYECKOM  aucconuannu,  lIlepuogumyeckuii  3aKOH
JI.1A. MeHneneeBa, 3aKOH COXPaHEHHsI MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI  A3BIK ~ XMMHUH, (PAKTOJIOTMYECKHUE  CBEACHUS
O CBOMCTBax, COCTaBe, MOJYYECHHUH M O€30MaCHOM HCIOJIb30BaHUU
BOKHEUIINX HEOPraHMYECKUX BEIIECTB B OBITY M MPaKTUYECKON
NEATEIIbHOCTH YEJIOBEKa

1.2 ChopMupoBaHHOCTh yMEHUHN BBISIBJISATh XapaKTEpPHBIC MPU3HAKU
U B3aMMOCBS3b M3YUYEHHBIX MOHATHM, TPUMEHSITh COOTBETCTBYIOIINE
MOHATUSl TPU ONHUCAHUM CTPOCHHUSI M CBOMCTB HEOPraHUYECKHUX
BEILIECTB M WX MPEBPAIICHUMN; BBISBISITH B3aUMOCBS3h XMUMHUYECKHUX
3HAHUU C TOHATUSMH U TIPEJCTABICHUSIMHU JIPYTHX €CTECTBEHHO-
Hay4HBIX [IPEIMETOB

1.3 Brnanenue OCHOBHBIMHU METOJaMU HAYYHOTO TIO3HAHHS BEIIECTB
U XUMUYECKHMX SIBJICHHUH (HAONIOJCHHE, M3MEpPEeHUe, SKCIEPUMEHT,
MOJCIUPOBAHNE)

1.4 ChopMupoBaHHOCTh YMEHHUI OMpPENENsATh BAJICHTHOCTb M CTEIMEHb
OKUCIICHUSI XUMHUYECKHX DBJEMEHTOB B COEJAUHEHUAX Pa3IMYHOIO
COCTaBa, BHJ XUMHUYECKOM CBSI3M  (KOBAJICHTHas, HOHHAas,
METaJJIMYECKas, BOJOPO/IHAS) B COCIMHEHUSIX, TUIT KPUCTAJUTMYECKON
pelIeTK KOHKPETHOTO BellecTBa (aTOMHasi, MOJICKYJISIpHAs, HOHHAs,
MeTaJlJTHYecKas)
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1.5 CdopMupoBaHHOCTh YMEHUHN OMPENEIATh XapaKTep CPelibl B BOAHBIX
pacTBOpax HEOPTAHUYECKUX COCAUHEHUN

1.6 ChopmMupoBaHHOCTh YMEHHSI  KIACCH(DUIIMPOBATH  XUMUUYECKHC
pPEaKIUK MO Pa3IMYHBIM PHU3HAKAM (YUCITYy U COCTaBYy pearupyromux
BCIECTB, TEIIOBOMY OJ(G(}EKTy peakmuu, H3MECHEHUIO CTEICHEH
OKHCJICHHSI ~ DJIEMEHTOB,  OOpPaTHMOCTH  PEAKIUW,  YYaCTHIO
KaTajau3aTropa)

1.7 ChopMupoBaHHOCTP YMEHHUW COCTABJISITH YPAaBHEHHS  PEaKITUil
Pa3IMYHBIX THUIOB, IOJHBIE M COKPAILCHHBIE YPABHEHUS PEaKUUN
MOHHOTO OOMEHA, YYUTBIBAsl YCIOBUSI, TPU KOTOPBIX ATU PEAKIIUU UIYT
J10 KOHLIA

1.8 CdopMupoBaHHOCTH YMEHUM MPOBOJUTH PEAKIINH, TOITBEPKIAOIIHE
KAQYECTBEHHBIA COCTAaB pA3JMYHBIX HEOPraHWYECKUX BEIIECTB,
pacno3HaBaTh OMNBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9 CdopMupoBaHHOCTh YMEHHI PACKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEIbHBIX peakuui MOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OalaHca ATUX PeaKIUui

1.10 ChopmupoBaHHOCTh yYMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEaKIUU OT Pa3ITuYHbIX (PaKTOPOB

I.11 ChopMupoBaHHOCTh YMEHHMH OOBSCHATH XapakTep CMELIEHUs
XUMHUYECKOTO PABHOBECHSI B 3aBUCHUMOCTH OT BHEIIHETO BO3JIEHCTBUS
(mpuniun Jle [larenbe)

2 OO0111ast © HeopraHuYecKas XUMHS

2.1 CdopmupoBaHHOCTh YMEHHUN pacKpbiBaTh cMbIch [lepuomnueckoro
3aKOHA J.. MenneneeBa 51 JIEMOHCTPUPOBATH ero
CUCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYI0 ¢  MPOTHOCTUYECKYIO
byHKIIN

2.2 ChopMupoBaHHOCTH ~ yMEHUH  XapakTEpU30BaTh  JJIEKTPOHHOE
CTPOCHHE aTOMOB XHMHUYECKHX J3jeMeHTOB 1 — 4 mnepuoaoB

[Tepunoanueckout cucteMbl Xxumuueckux 3yieMeHToB [[.11. Menneneena,
UCTIONIb3Ysl  TOHSATHSL  «S-, p-, d-dJEKTPOHHBIE  OpPOUTAINY,
«QHEPreTUYECKue YPOBHUY», OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHX D3JIEMEHTOB M HMX COCIMHEHUH MO Tepuoaam
u rpynmnam llepuoanyeckod CUCTEMbl XUMHUYECKUX HJIEMEHTOB
J.1. Menneneera
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23 CdopMUpOBaHHOCT, YMEHUM XapaKTEPU30BaTh (OMHMCHIBATH) OOIIHE
XUMUYECKAE CBONCTBA HEOPTAaHWYECKUX BEIIECTB  Pa3IUIHBIX
KJIACCOB, MOATBEPKIATH CYIIECTBOBAHNE TEHETUICCKOM CBSI3U MEXKTY
HEOPTaHWYECKMMH  BEIIECTBAMH  C  TOMOINBIO  YpaBHEHHMA
COOTBETCTBYIOIINX XUMHUYECKUX PEaAKITHI

2.4 ChopmMupoBaHHOCTP YMEHHMHM YCTAHABIMBATh MPHUHAIICKHOCTD
HEOPTaHMYECKUX BEIIECTB IO UX COCTaBY K OMNPEJIEIEHHOMY KJaccy
(rpynme) coenMHeHuM (IpOCThIE BEIIECTBA — METAJUIBI U HEMETALIIHI,
OKCHJIbI, OCHOBAHMS, KUCJIOTHI, aM(pOTEPHBIC TUIPOKCHUIBI, COJTH)

2.5 ChopmMHupoBaHHOCTH YMEHHUM UCNOIb30BaTh XUMUYECKYIO CUMBOJIUKY
JUIL  COCTaBlieHUS (OpPMyJ BELIECTB U YPaBHEHUN XUMHUYECKHUX
peakuuii, cucremarnueckyro HomeHknatypy (IUPAC) u TpuBuanbHbie
Ha3BaHUS OTACIBHBIX HEOPraHMYECKHUX BELIECTB (yrapHbld ras,
YIJIEKHUCIIBIA Ta3, aMMHaK, ramieHasi W3BeCTb, HErauieHash HU3BECTb,
MUTHEBAS COJA, MUPUT U APYTHE)

2.6 CdopMupoBaHHOCT, YMEHHUM XapakTepU30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKUE CBOWCTBA HEOPTaHMYECKHUX BEIIECTB  PA3IMUYHBIX
KJIACCOB, OATBEPKAATh CYLIECTBOBAHUE T€HETUUYECKON CBSI3U MEXKTY
HEOPTaHMYECKUMH  BEIIECTBAMU  C  TOMOIIBID  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUECKUX PEAKIINI1

2.7 CdopMupoBaHHOCTH YMEHUH TUTAHUPOBATH M BBITTOJHATh XUMHUUSCKUIT
AKCTIEPUMEHT (pa3ioKEHHE TMEepPOKCHAA BOJOPOJa B MPUCYTCTBUHU
KaTaJin3aTropa, OMpeIeICHUE CPEeJIbl PACTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAJIIBHOTO WHJUKATOpa, BIMSHUE pa3IUYHbIX (HaKTOPOB
HAa CKOPOCTh XHWMHMUYECKOW peakKIMh, peaKkIMd HOHHOro oOMeHa,
KaueCTBEHHbIC PEAKIMK Ha CyJb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI,
Ha KaTUOH aMMOHMUS, PEIICHUE IKCIIEPUMEHTATIBHBIX 3a/1a4u 10 TeMam
«Metamne» 1 «HeMetauibl») B COOTBETCTBUM C IIPaBWJIAMU TEXHUKHU
0e30MacHOCTH MpU OOpAIEHWH C BELIECTBAMHU M J1a0OPATOPHBIM
000pyI0BaHUEM; MPEJCTABIATD pe3yJIbTaThl XUMHUYECKOTO
IKCTIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIUX
peakiuii u popMyIUPOBaATh BHIBOJIBI HA OCHOBE ITHX PE3YyJIbTATOB

2.8 ChopmupoBaHHOCTh yMEHHI COONIOMATh TIpaBUia TOJH30BAHUS
XUMHUYECKON TOCYyJIoN U J1abopaTOpHBIM OO0OpPYJIOBAHUEM, a TaKKE
npaBuiIa OOpaIieHus C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIMSIMHU
TI0 BBITTOTHEHUIO JJa00PATOPHBIX XMMHUYECKUX OIBITOB

29 ChopMupoBaHHOCTh ~ YMEHHMH  XapaKTepu30BaTh  XUMHUYECKUE
IPOLIECCHI, JIEXKAIINE B OCHOBE IPOMBILIUIEHHOTO IOJYUYEHHUS! CEPHOM
KHUCTIOThI, aMMHUaKa, a Takke C(HOpPMHUPOBAHHOCTH MPEACTABICHUN
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00 OOmMX HAyYHBIX MPUHIUIAX M OKOJOTHYECKHX Mpobiemax
XUMHUYECKOT'0O ITPOU3BOIACTBA

3 XUMUS U KU3HB. PacyeTsl

3.1 ChopMupoBaHHOCTh MPEACTABICHUN O XUMHUYECKON COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpPA, POJIM XUMUU B TO3HAHUHU
SBJICHMA TIPUPOJIbI, B (OPMHUPOBAHWW MBIIUICHUS W KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOAUMOU
JUISL pelIeHUs MPaKTUYECKUX 33/1ad U HKOJOTHUYECKH 0OOCHOBAHHOIO
OTHOUIEHUS K CBOEMY 37I0POBBIO U MPUPOHOMN cpefie

3.2 CdopmMupoBaHHOCTH YMEHUI KPUTHYECKHU aHAJIM3UPOBATh
XUMHUYECKYI0 HH(POpPMALMIO, MOJYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB
(cpeacTBa MaccoBOM KOMMYHHMKAIUH, ceTh IHTEpHET U IpyrHe)

33 CdopmupoBaHHOCTh YMEHHI COOJIOJATh MpaBUiia SKOJOTUYECKU
1e71eco00pa3HOTO MOBEACHUS B OBITY UM TPYAOBOM AEATEILHOCTH
B IIEJISIX COXPAHEHMSI CBOETO 370POBbS U OKPYKAIOIIEH MPUPOTHOM
cpenabl

34 Oco3HaBaTh OMAacCHOCTb BO3JAEHCTBUS HAa JKUBBIE OpPraHU3MBI
OIIPEEIICHHBIX BEIIECTB, IOHUMas cMbIci mokazarens [I/IK, moscHTh
Ha MPUMEpax CrnocoObl yMEHBIIEHUS U MPEAOTBPALLEHUS UX BPEIHOTO
BO3JICHCTBHSI HA OPTaHU3M YEJIOBEKA

3.5 CdopMupoBaHHOCTH YMEHUM MPOBOJIUTH BBIUUCIICHUS
C WCIIOIH30BAaHUEM TIOHSITHS «MAcCcoBas IOJIS BEIIECTBA B PACTBOPE»,
00BEMHBIX OTHOIICHWM Ta30B IPH XHMHUYCCKHUX PEaKIUIX, MACChI
BEIECTBAa WM 00BbEeMa ra30B M0 U3BECTHOMY KOJMYECTBY BEINECTBA,
Macce WM 00beMy OJHOTO W3 yYacTBYIOIIUX B PEAKIIMH BEIIECTB,
Ter10Boro (Pekra peakimy Ha OCHOBE 3aKOHOB COXPAHEHHUS MacCChl
BEIIECTB, IPEBPAIICHUS K COXPAHCHUS SHEPTHH

IIpoBepsieMbIe 3J1€MEHTHI COACPKAHMS

Kon IIpoBepsieMblii 3IEMEHT COJIEPIKAHUS

1 TeopeTrnueckne OCHOBbI XUMUU

1.1 XUMUYECKH 3yeMeHT. AToM. Sapo aroma, H30TOMNBI. DJIEKTPOHHAs
00010YKa. DHEPreTUYecKre YypOBHU, MOAYpPOBHU. ATOMHBIE OpOUTAIH,
s-, p-, d-smeMeHThl. (OCOOCHHOCTH  paCHpEACNICHUs  AJIECKTPOHOB
Mo oOpOuTaIsiM B aroMax »JJIEMEHTOB TIEPBBIX YETBIPEX TEPHUOJIOB.
DneKkTpoHHAasi KOH(UTypalysi aTOMOB
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1.2 Ilepnonmyeckuit 3akoH u [lepuonnueckas cucTeMa XUMUYECKHUX JJIIEMEHTOB
.. MengeneeBa. CBA3p nepuoauveckoro 3akoHa u Ilepmonmnueckoi
CUCTEMBI XUMHUYeCKUX 73neMeHToB JI.JMI. MeHueneeBa ¢ COBpEeMEHHOU
TEOpuel CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHS CBOWCTB
XUMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MIPOCTHIX U CIOKHBIX BELIECTB
[0 TpylIaM M NepuojaM. 3HAYCHUE NEPHOJUYECKOTO 3aKOHA B Pa3BUTUU
HayKHU

1.3 CtpoeHue BellecTBa. XHUMHUYECKas CBS3b. BHIBI XHUMHUYECKOW CBSI3U
(KoBaJIeHTHasi HEMOJSpHAsE W MOJSpHAasi, MOHHAsA, MeTauinueckas). VoHsl:
KaTUOHBI U aHUOHBI. MeXxaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW XMMHUYECKON
cBs131 (0OMEHHBIN U JOHOPHO-AKIIENTOPHBIN). BomopoaHas cBs3b

14 BaneHTHOCTB. D1eKTpoOTpULIaTEIbHOCTh. CTENEHb OKUCICHUS

1.5 BemectBa MOJEKYJISIPHOTO W HEMOJICKYJISIPHOTO  CTPOCHHS. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. [UIBl KPUCTAUIMYECKUX PEHIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUNA KPUCTAJUIMYECKOM PELICTKH.
[lonsiTue 0 mucnepcHbIXx cucTemax. VICTUHHBIE M KOJUIOWIHBIE PAaCTBOPBI.
MaccoBas 10J1s1 BEHIECTBA B pACTBOPE

1.6 Knaccudukanus HEOPraHUYECKUX COCIUHEHUM. Howmenxkiarypa
HEOPraHWYECKUX BELIECTB

1.7 Xumuueckas — peakums.  Kmaccudukamus — XUMHYECKMX — peakiuin
B HEOPraHWMYECKOM M OPraHMYECKOM XHWMHH. 3aKOH COXPAaHEHHUS MacChl
BEILIECTB, 3aKOH COXPAHEHMS M IIPEBPAILECHUs DHEPIUU NPU XUMHUYECKUX
peaKkusax

1.8 CKOpOCTh peakiyy, €€ 3aBUCUMOCTb OT Pa3IN4HbIX (DAKTOPOB

1.9 OOpatumble peakuuu. XUMHYECKOe paBHoBecue. DakToOpbl, BIUSIOLINE
Ha COCTOsIHME XUMHUYEeCKOro paBHoBecus. [Ipunnun Jle [larense

1.10 | Dnexrponutuueckas auccoumanusi. CwibHbIE M ciaOble AJIEKTPOIUTHI.
Cpena BOJHBIX pAacTBOPOB BEIIECTB: KHCIAs, HEUTpasibHas, IICIOYHAs.
Peakimmu noHHoro oomMena

1.11 | OKuCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU

2 Heoprannueckas xumus

2.1 Hemeramnel. Ilonmoxenne HemeraimioB B Ilepuogmueckoit  cucreme
xuMuueckux osnemeHtoB J[.M. MenpaeneeBa M OCOOEHHOCTH CTPOCHHS
atomMoB. duznueckue CBONCTBA HEMETAJIOB. AJUIOTPONHS HEMETAJIOB
(Ha mpuMepe KuciIopoaa, cepol, pocdopa u yriaeposa)
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2.2 | XMMHYECKHE CBOMCTBA BOXHEHIIIMX HEMETAUIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yrimepoma W KpeMHHSI) U HMX COCAMHCHWH (OKCHIOB,
KHCIIOPOJICOICPIKAIUX KHUCJIOT, BOJOPOJHBIX coeAuHEeHHM). [IpumeHeHne
BOKHEHIIIMX HEMETAJUIOB U X COCIMHEHHIMA

2.3 | Meramnsl Ilonoxenne meramioB B Ileprognueckoii cucreMe XUMHUYECKUX
anemeHToB J.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3SJIEKTPOHHBIX
o0osiouek aromMoB MeramioB. OOue (Qu3nueckue CBOMCTBA METAJUIOB.
CraBel METAIUTOB. DIIEKTPOXUMUYECKUH P/ HAPSKEHUM METaJIOB

2.4 XUMHUYECKHE CBOMCTBA BAKHEHIIMX METAIOB (HATPHM, KaJlvi, KaJdblUM,
MarHui, allfOMUHUM, IIUHK, XPOM, KEJIe30, MeJlb) U UX coequHeHui. OO0mue
CIOCcOOBI MOTyYeHHs MeTauIoB. [I[pMeHeHre MeTaioB B ObITY U TEXHUKE

25 I'eHeTnueckass  CBA3b  HEOPraHWYECKMX  BEHIECTB, PUHAUICKAIINX
K pa3JIM4HbIM KJ1accaM

3 XUMHUS U )KU3HD

3.1 Ponp xumum B oOecrieueHUH BKOHOFI/ILIGCKOfI, BHCpFCTH‘IGCKOﬁ )51 HI/IHIGBOﬁ
6€3OHaCHOCTI/I, Pa3BUTHHU MCIOUIHNHBI. IlonssTue o HAaY4YHBIX MCTOOAX
ITO3HaHHUs BCIICCTB U XUMHUYCCKHNX peaKuHﬁ

3.2 [IpeacraBnenuss 00 OOMMX HAay4YHBIX MNPHUHIMIAX MPOMBIILIEHHOTO
MOJIyYeHUS] Ba)KHEUIIUX BEIIeCTB. YeI0BEK B MUPE BEIIECTB U MaTEPUAIIOB:
BAKHEUIIINE CTPOUTENIbHBIE MaTepHUalibl, KOHCTPYKIIMOHHBIE MaTepHUabl,
KpPAacKH, CTEKJIO, KEpaMuKa, MaTepUabl IJIs1 3JIEKTPOHUKN, HAHOMATEPUAJIbI,
OpraHUYeCKUE U MUHEPAJIbHbBIE Y 100pEHUS

33 XuMusi U 310pPOBbE UEIOBEKA: IMpaBWa HCIOJIb30BAHMS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 0€30MacCHOTO MCIOJIb30BAHUS MIPEmapaToB OBITOBOM
XUMUHU B TOBCETHEBHOM JKU3HU
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