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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMHM Ha YPOBHE CpETHEr0 0011IeT0 00pa3oBaHus pa3paboTaHa Ha OCHOBE
@®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O0 oOpazoBanun B Poccuiickoi
Oenepanun», TpeOOBaHWKA K pe3yjabTaTaM OCBOCHHS (emepalibHOW 00pa3oBaTebHON
nporpaMmel cpeaHero oobmiero odpazosanus (OOII COO), npeacrasnenHsix B degepaabHOM
rocyJiapctBeHHOM oOpa3zoBarenbHoM cTtangapte COO, ¢ yuérom Konnenuuu mnpenojiaBaHus
ydueOHOro mpeameTa «XuMus» B oOpa3oBaTelbHbIX opraHuzanusx Poccuiickoit @eneparuu,
peanu3yonmMX OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI, U OCHOBHBIX MOJIOXKEHUN «CTpaTerun
pa3BuTHs Bocnutanusa B Poccuiickoil @enepannu Ha nepuon a0 2025 roga» (Pacnopsbxenue
[IpaBurensctBa PD 0T 29.05. 2015 Ne 996 - p.).

OcHOBYy MOAXOMOB K pa3paboOTKe MporpaMMbl IO XHUMHH, K OIPEACIICHUIO OO0IIeH
CTpaTeruu 00y4eHUs!, BOCIIUTAHUS U Pa3BUTHUS 00YyHAIOIIUXCS CPEACTBAMHU YUYEOHOIO IpeIMeTa
«Xumus» ans 10-11 xnaccoB Ha 6a30BOM ypOBHE COCTaBMIJIM KOHLENTYaJbHBIE MOJIOKEHUS
OI'OC COO o B3auMOOOYCIIOBIIGHHOCTH IIeJieH, coaepxaHus, Pe3yJbTaTOB OOYyYECHHS U
TpeOOBaHUI K YPOBHIO OJATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHME, I[OJIy4aeMO€ BBINYCKHHKaMU  0O01eo0pa3oBaTeabHON
OpraHu3alliM, SBISETCS HEOThEMJIEMOM 4YacThl0 UX 00pa3oBaHHOCTH. OHO  CIHYKUT
3aBEPILAIOIINM 3TallOM peaiM3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
IIEHHOCTEHW, NPUCYIIMX IEJIOCTHOW CHUCTEME XHMMHUYECKOro oOpa3oBaHUs. OTH IIEHHOCTHU
KAaCaloTCs MO3HAHUS 3aKOHOB MPUPObI, (POPMHUPOBAHUS MHUPOBO33PEHUS U OOIIEH KYJIbTYpbl
YeJIOBEeKa, a TaKKe SKOJOTHYECKHM OOOCHOBAaHHOTO OTHOUIEHUSI K CBOEMY 3J0pOBBIO U
npupoIHOi cpere. Peanuzyercst xumMudeckoe 00pazoBaHue 00yyaroluXxcsi HA ypOBHE CPEIHEro
o01iero oOpa3oBaHusl CpPeJICTBAMU YUEOHOIO IpeaMeTa « XUMUs», COAECpKaHUE U TIOCTPOEHUE
KOTOpPOTO OIpeAeNieHbl B IpOorpaMMe MO XUMHHM C Y4YETOM CHeUu(PUKHM HAyKd XUMUH, €€
3HaYeHUs] B IMMO3HAHUU TNPUPOABl M B MaTEpUaJbHOW >KM3HU OOILECTBA, a TaKkke C y4yETOM
OOIMX 1eNed U MPUHIIUIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO
obmero oobpaszoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UIPaeT 0coOyI0 posib B COBPEMEHHOM
LIMBWJIM3AIMHU, B CO3JJaHUM HOBOM 0a3bl MaTepUalbHOW KyJbTypbl. OHa BHOCUT CBOW BKJaJ B
(GbopMHpOBaHKE PATMOHAIIBHOTO HAYYHOT'O MBIIIUIEHHUS], B CO3/IAHHUE LIETOCTHOTO MPEACTaBICHUS
00 OKpy>KaroleM MUpE KaK O €IUHCTBE MPUPOJIbI U YEJIOBEKa, KOTOPOe POpMUPYETCS B XUMUU
Ha OCHOBE IMOHUMAaHUs BEIIECTBEHHOTO COCTaBa OKPY>KAIOIIET0 MUPa, OCO3HAHUS B3aMOCBSI3U
MEXy CTPOCHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU 00JaCTsIMU IPUMEHEHUS.

TecHo B3auUMOIEWCTBYS C JPYTMMU €CTECTBEHHBIMM HAyKaMH, XHUMHs CTajia
HEOTHEMJIEMON YacTbI0O MHUPOBOM KYJIBTYPhI, HEOOXOIMMBIM YCIOBHEM YCIIEUIHOTO TpyJaa U
KU3HU KaXJ10T0 uieHa oOmecTBa. CoBpeMeHHasi XUMUS KaKk HayKa cO3uaTeNbHasi, Kak HaykKa
BBICOKHMX TEXHOJIOTUH HalpaBlieHA Ha pelleHre TI00albHbIX MPOOIeM YCTOWYMBOTO Pa3BUTHUS
YEeJIOBEUYSCTBA — CHIPHEBOM, DHEPIeTHUYCCKOM, IHUIIEBOM, SKOJOTHYSCKOM OE30MacHOCTH U
OXpaHsbl 310POBbSI.

B cootBercTBMM ¢ OOIIMMHU LENSIMH U TPUHIUIAMH CpPEIHEro OO0IIero oOpa3oBaHUs
comepxkanue mpeamera «Xumus» (10-11  kmaccel, 0a30BBI  YpOBEHb  HM3yYCHUS)
OPUEHTHUPOBAHO TMPEUMYLIECTBEHHO Ha OOIEKYJIbTYpPHYIO MOJArOTOBKY OOYyYaroluxcs,
HEOOXOIUMYIO UM JIJIsl BIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB, YCIICIIHOTO BKIIOUEHUS B
KU3Hb COLIMYMA, MPOJIOJDKEHUS OO0pa3oBaHUs B PA3JIMYHbIX OO0JACTSIX, HE CBS3aHHBIX
HEMOCPEJICTBEHHO C XUMHEH.

CocrapnsomuUMHA npeaMera «XuMus» SBIAIOTCS 0a30Bble Kypchl — «Opranuueckas
xumus» U «OOm@ass U HeOopraHWYeckas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEp KaHUs



KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOI HAyKU: CUCTEMA 3HAHUN MO HEOPraHUYECKOW XUMHUH (C
BKJIFOYEHUEM 3HAHMK M3 OOIIeH XMMHUHU) M OpraHuyeckor xumuu. DopmupoBaHHE TaHHOMN
CUCTEMbI 3HAHUU MPH U3yYEHUU IpeaMeTa 00ecreyrBaeT BO3MOKHOCTh PACCMOTPEHHS BCEro
MHOT000pa3usl BEIIECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa coaepxanusi KypcoB — «Opranuueckas xuMus» u «O01ias 1 HeopraHmdeckas
XUMHSD COPMHUPOBaHA B IPOrpaMMe MO XMMHUHU Ha OCHOBE CUCTEMHOIO MOJX0Aa K U3yUYEHHUIO
y4eOHOro marepuaia M OOyCJIOBJIEHa HWCTOPHYECKHM OOOCHOBAaHHBIM PAa3BUTUEM 3HAHUM Ha
ONpENEeNEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYEeCKO XUMHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHMYECKHX COCIUHEHUH, a
TaKX€ Ha YPOBHE CTEPECOXUMHYECKHUX M DJIEKTPOHHBIX MPEJICTABICHUN O CTPOCHUU BELIECTB.
Ceenenust 00 M3y4yaeMbIX B Kypce BEIIECTBaX JAIOTCS B Pa3BUTUU — OT YIJIEBOJIOPOIOB JI0
CJIOKHBIX OMOJIOTMYECKM aKTUBHBIX COEIMHEHUH. B Kypce opraHmdeckoil XMMHU MOJIydaroT
pa3BuTHe CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEr0 0Opa3oBaHUsl MEPBOHAYAJIbHBIC
IPEJICTAaBICHUS O XUMUYECKOM CBSI3H, KIacCU(PUKAIIMOHHBIX IPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHHUSI, O XUMHUYECKON PEAKLINH.

[Tog HOBBIM yTIJIOM 3peHHsI B mpeaMere «XUMHs» 0a30BOTO YPOBHS paccMaTpPHUBAETCS
M3YUYEHHBII HAa YPOBHE OCHOBHOIO OOIIEro O0pa3oBaHUs TEOPETUYECKHM MaTepuan u
(haKTOJOrMYEeCKHe CBEJEHUS O BEUIECTBAX U XMMHYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01as 1 HeopraHU4ecKas XUMUs» 00yUYaroIUMCS MPEJOCTABISIETCS BOZMOXKHOCTh OCO3HATH
3HAYEHHUE MEPUOJAMYECKOr0 3aKOHA C OOIIETEOPETHUYECKMX M METOJIOJOTHYECKUX MO3ULIUM,
rIIy0>Ke TMOHATh HWCTOPHUYECKOE HM3MEHeHuEe (YHKLIMA 3TOro 3aKOHa — OT 000OIarolmenl 10
OOBSCHSIONICH 1 POTHO3UPYIOIIEH.

Envnast cuctema 3HaHMM O BaXKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHUHU, a TaKK€ O XUMHUYECKHX PEAKLUUAX, HMX CYHIHOCTH M 3aKOHOMEPHOCTAX
MpOTEKaHUs JomnoiHseTcs B Kypcax 10 u 11 ki1accoB aneMeHTamMu COJIepKaHUsl, UMEIOIIUMU
KyJbTYPOJOTHUYECKHM M NPUKIATHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT NMOHMMAHHUIO
B3aUMOCBSI3M XMMHH C JPYTMMHM HayKaMH, pPacKpbIBalOT €€ posib B II03HABATEJIBHOW U
MPAKTUYECKON JEeSTeIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHMTAHMUIO YBA)KEHHUS K IpPOLECCY
TBOpYECTBA B 00JACTH TEOPHH U MPAKTUUYECKUX MPUIIOKEHUM XMMHUHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTHUPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAYUMBIX IIpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh HHPOPMALIMIO U MIPUMEHSATH €€ AJIA MONOJIHEHUS 3HAHUH, pelIeHUs
MHTEJUIEKTYAJIbHBIX U 3KCIEPUMEHTAIBHBIX MCCIEI0BATENbCKUX 3a/1au. B 1enom coaepxanue
y4eOHOro MpeaMeTa « XUMHUsD JaHHOTO YPOBHS M3YUYEHUS! OPUEHTUPOBAHO HA POPMUPOBAHUE Y
o0y4Jaroumxcsi MUPOBO33PEHUECKOM OCHOBBI JJIsi MOHUMaHUsA (PHIOCOPCKUX MIEH, TaKUX Kak:
MaTepUaIbHOE €JMHCTBO HEOPTraHMUECKOr0 U OPraHMYECKOTO MUPa, 00YCIIOBICHHOCTh CBOMCTB
BEIIECTB HX COCTABOM M CTPOEHUEM, IIO3HABAEMOCTb MPUPOJHBIX SBJICHUA ITyTEM
HKCIIEPUMEHTAa M PEHICHHUs] NPOTHUBOPEUYMM MEXIy HOBBIMU (DakKTaMH M TEOPETHUECKUMHU
NPEINOChUIKAMHU, OCO3HAHHWE POJU XMUMHHM B PEIIEHHWU SKOJIOTHMUECKHX MpoOJieM, a Takxke
npobsieM cOepekeHUs] PHEPreTHUECKUX PECYPCOB, ChIPbs, CO3JaHUS HOBBIX TEXHOJOTHH H
MaTepHuaioB.

B nuane pemeHus 3a1ad BOCHUTAHUA, Pa3BUTUSA M COLMAIM3ALMU  OOYyYarOIIUXCS
OPUHATBIE MPOrPAMMOM MO XHMHUHU IOJIXOJAbl K ONPENECICHUIO COAECPKAHUS W IMOCTPOCHUS
npeaMeTa npeaycMaTpuBaroT (GOPMUPOBAHNE YHUBEPCATBHBIX YYEOHBIX ACHCTBUN, UMEIOIIHNX
0a30BO€ 3HAUYECHME Uil PA3TUUYHBIX BUJIOB JACSITENBHOCTU: pEIlIeHUs Mpo0ieM, MOUCKa, aHaIn3a
U 00paboTku uHOpMaMK, HEOOXOAUMBIX IS NPUOOPETEHMs] OMbITa MPAKTUYECKON U
UCCIIEN0BATEIBCKOM NESITENIbHOCTH, 3aHUMAOIIIEH BaXKHOE MECTO B MO3HAHUU XUMUH.



B nmpakTtuke npenogaBaHus XMMUY KaK Ha YPOBHE OCHOBHOTO O0IIIeT0 00pa3oBaHus, TaK U
Ha YpOBHE cpemHero oOmero o0pa3oBaHHs, TIPH ONPEICICHUU COJEpiKaTeIbHON
XapaKTEPUCTUKHU TIeJICH W3Y4YeHHUs MpeIMeTa HalpaBlIeHUEM IEPBOCTETICHHOW 3HAYMMOCTHU
TPaAWIIMOHHO Tpu3HAETCS (POpMUpPOBAaHME OCHOB XUMHUYECKONW HAayKHm Kak o00yactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW NEITCIHHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMITOHEHTOB MHUPOBOW KyJbTypbl. C METOAWYECKONW TOUYKH 3PEHHS] TaKOW TMOAXOJ K
OTIPEIEIICHUIO TEJICH M3ydeHUSI PEMETA SBIISIETCS BIIOJIHE ONPABIaHHBIM.

CoryiacHO JaHHOW TOYKE 3PEHHS TJIABHBIMU IEJSIMH HM3yYCHUS MpeaMeTa «XuMUus» Ha
6a3oBom ypoHe (10 —11 ki1.) sBISAIOTCS:

e (opMHpOBaHME CHUCTEMBI XHUMHYECKHX 3HAHUH KaKk Ba)KHEHWINEH COCTaBJISAIOMICH
€CTECTBCHHO-HAYYHON KapTHHBI MHpA, B OCHOBE KOTOPOW JIeKAT KIIFOUYECBBIC TOHATHS,
dbyHIaMEHTAIbHBIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHUE sI3bIKa HAYKH, YCBOCHHE U
NOHUMAaHUE CYIIHOCTU JOCTYIHBIX OO0OOIIEHUH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/IaX MO3HAHUS BEIIECTB U
XUMUYCCKUX PEaKINid, HEOOXOIUMBIX I IPHOOPETCHUS YMEHUH OPUEHTHUPOBATHCS B
MHUpPE BEIIECTB U XUMUYECKHUX SBIICHUMA, UMEIOIINX MECTO B MPUPO/JIC, B MPAKTHUCCKOU U
MOBCEHEBHOM JKH3HM;

e pa3BUTHE YMEHHH H CIOCOOOB JEATEILHOCTH, CBS3aHHBIX C HAONIOJCHHEM W
OOBSCHCHHEM XHMHUYECKOTO DJKCIIEPUMEHTA, COOJIOICHHEM TMpPaBWJI O€30MacCHOTO
oOpallleHUsI C BEIIECTBAMM.

Hapsiny ¢ aTuMm, conmepkaTenbHasi XapaKTepUCTHKa 1IeJiel U 3a7a4 U3ydeHus npeameTa B
mporpaMmMe MO XHUMHH YTOYHEHAa W CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMHU
MIPUOPUTETAMHU B CUCTEME CpeiHero o0Iero oopasoanus. CeroHs B MpEnoiaBaHu XUMHUH B
OonpIliell  CTenmeHW OTHAETCA MPEANOYTEHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep KaHUs
oOy4eHHsi, OpHUEHTHUPOBAHHOW Ha TIOJTOTOBKY BBINMYCKHUKA  00I€00pa3oBaTenbHON
OpraHu3alliy, BIAJCIONIEr0 He HA0OpOM 3HAaHMM, a (HYHKIIMOHATIBLHON TPaMOTHOCTBIO, TO €CTh
croco0aMu ¥ YMEHHUSMH aKTUBHOTO MOJYYCHUS 3HAHUN U MIPUMEHEHUSI UX B PEAIbHON JKU3HU
JUTSI pEIICHUS TTPAKTUICCKUX 3a71ad.

B cBi3m ¢ 3TUM TpH HM3yYEHUH TIpeAMeTa «XWUMHUS» JAOMHHHPYIONIEE 3HAYCHUE
MPUOOPETAIOT TAKKE 1IETTU U 3a]a9H, KaK:

aganTanysa  oOydYarIMXcsS K  YCIIOBHUSAM JHHAMHYHO  DPa3BHUBAIONIETOCS  MHPA,
(GhopMHpOBaHWE WHTE/UICKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K €aMOOOpa3OBaHMIO,
COTPYJHHYECTBY, CAaMOCTOSITCIIBHOMY TIPHHITHIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX
KU3HECHHBIX CUTYaIIUsAX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM;

dbopMupoBaHre Yy OOYYAIOIMIMXCS KIIOUYEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHITUH),
MMEIOIINX YHUBEPCAIIbHOE 3HAUYCHUE JJIS1 PA3IMYHbBIX BUIOB JIEATEILHOCTH: PEIICHUS MPoOIIeM,
MOMCKa, aHaimu3a W o0paboTkM HWHGPOPMAIMKH, HEOOXOAMMBIX I MPUOOPETEHUS OIMbITa
JESATELHOCTH, KOTOpasi 3aHMMAET BaXXHOE MECTO B MO3HAHUHM XMMHH, a TaKXKe JIJIS OIICHKHU C
MO3UIUNA IKOJOTHYECKON O€30MacHOCTH XapaKTepa BIWSHHAS BEMIECTB W XUMHUYECKHX
MIPOIIECCOB HAa OPTaHU3M UYEJIOBEKA U IPUPOIHYIO CPELy;

pa3BHUTHE TIO3HABATEIHLHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEM
o0ydaromuxcs: CIOoCOOHOCTH CaMOCTOATEIBHO MPUOOPETaTh HOBBIC 3HAHWS 1O XUMHH B
COOTBETCTBUM  C  JKM3HEHHBIMH  TOTPEOHOCTSIMH,  HMCIOJB30BaTh  COBPEMEHHBIE
MHPOPMAIIMOHHBIE TEXHOJIOTMH JJisl TMOMCKAa W aHalu3a Yy4eOHOW W HaydHO-TIOMYJIAPHOU
MHPOPMAITUU XUMHUYECKOTO COICPKAHMS,



dbopMHpOBaHKE U pa3BUTHE Y 00YYAIOIIUXCS ACCOLMATUBHOTO U JIOTHYECKOTO MBIIIJICHUS,
HAO0JIIOIATEIbHOCTH, COOPAHHOCTH, AKKypaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOAUMBbI, B
YaCTHOCTH, ITPH IUIAHUPOBAHUU U MIPOBEJCHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHWE y OOydarommxcs YOeXKIEHHOCTH B TyMaHUCTHYECKON HalpaBICHHOCTH
XUMUHM, €€ BaXHOW pOJM B PEHICHUH TJIOOAIBHBIX OPOOJEM  PalMOHAIBHOIO
MPUPOAONOIb30BAHNS, TOMOJHEHUSI SHEPIETUUECKUX PECYpPCOB M COXPAHEHUs MPUPOIHOIO
paBHOBECHsI, OCO3HAHMSI HEOOXOAUMOCTH OEpEeKHOTO OTHOLICHUS K MPHUPOAE U CBOEMY
3JI0pPOBBIO, @ TAKXKE NMPUOOPETEHNUS OIbITA UCIIOIb30BAHUS MOJIYUCHHBIX 3HAHUHN JJIs1 IPUHATHUS
IPaMOTHBIX PEHICHUN B CUTYAIUSX, CBA3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yudeOHOM maHe cpenHero oOmiero oOpa3oBaHUS YUEOHBIM MpeAMET «XUMHS,
U3ydaeMblii Ha 6a30BOM ypOBHE, SIBJIIETCSA 00513aT€IbHBIM YYEOHBIM MPEAMETOM.

OO11ee ynCiIo 4acoB, OTBEAEHHBIX JUIsl U3yUYEHUsI XUMUHU, HA 0a30BOM YpPOBHE CPEIHETO
oOmero ob6pazoBanusi, coctapisier 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henento), B 11
kiacce — 34 gaca (1 yac B Hefeno).



COJEPKXAHUE OBYYEHUA
10 KIIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHennit A. M. BytnepoBa, e€ ocHoBHbIE TOJI0KeHUS. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. ['omonorus, u3oMepus. XHUMUYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienue o kiaccupuKaluy OopraHudyeckux BeuniecTB. HomeHknarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIINX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEUIECTB M MaTepualaMd Ha HX
OCHOBE, MOJCIIMPOBAHME MOJIEKYJl OPraHUYECKUX BEIIECTB, HAOJIOJECHUE W
OMKMCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IU1aBJI€HKUE, OOYTIMBAaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W d3TaH —
NpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHE CBOMICTBa
(peakuu 3amelieHus] U TOpPEHUs), HAxXOXXIEHUE B TMPUPOJE, MOIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA pAl. DTWIEH U NPOIUJIEH —
OpocTeilline NPEACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHE CBOMCTBA
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCICHUS WU
NOJINMEPU3ALINH ), TOJIyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmwnOyragueHn-1,3: cTpoeHue, BakHEHIIHNeE
XUMHUYECKHE CBOWCTBa (peakuus mnoiaumepusaunuu). IlomydeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, FTOMOJIOTUUECKUH psijl. ALIETHIICH
— TMPOCTEHIIMIA TpPeICTaBUTENb AJIKMHOB: COCTaB, CTpOEHHE, (U3MYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHUEe U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QuU3MyYecKHe W XMMHYECKUE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), NOJIyYEHUE U MPUMEHEHue. Tonyon:
cocmas,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoicmea  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUS), NOAYyYeHue u npumeHerue. TOKCUYHOCTb
apeHoB. ['eHeTMueckass CBsS3b MEXIYy YIVIEBOJOPOAAMH, MNPHUHAMISKAIIUMH K
pPa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Tra3 M NOMYyTHBIE
HepTsaHble Ta3bl. Hedth um e€ mpoucxoxnenue. CrocoObl mepepaboTku HeDTH:



NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. I[IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M MUX NPEBPALLCHUN:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, Kay4yKOB M PE3UHBI, KOJUIEKIIHH
«Hedptp» u  «Yromp», MOIETMPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOIOB U
raJOr€HONPOU3BOJHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOIYYEHUE HTHIICHA
Y U3YUYEHHE €TO CBOWCTB.

Pacuérurle 3amaqn.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM MPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoaconepxaiue opranu4eckue CoeJUHEHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
rajJjlor€HOBOJIOPOJaMH, TOpPEHHUE), MpuMeHeHue. BoaopoaHbie CBA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. J/[elicTBHE METaHOJa U ITAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJMKOJIb W TIIMIEPHH: CTPOCHHE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO LIEJIOYHBIMU
MeTaJuUlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoseka. [I[pumenenne rmmuepuHa v STUICHIJIMKOIIS.

deHom: CTpOoCHHE MOJEKYJbl, (U3MYSCKHE W XHMHYECKHE CBOMCTBA.
ToxcuuHocth penona. [Ipumenenue gpenomna.

Anpnernnpl U kemouvl.  DopMalpIeruj, aneTalbIErui: CTPOCHHE,
¢uznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KAuECTBEHHBIE PEAKLIMN ), IOJYyYECHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBL: CTpPO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
oOmue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), MoayyeHue u NpuMeHEHHeE.
CreapuHoBasi U OJICMHOBAs KUCIOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

CnoxxHble >(QUpbl KakK MPOU3BOJHbIE KAapOOHOBBIX KHUCHOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb JKUPOB.

VYrneBoabl:  cocTaB, KilacCHU(PHUKanus  yrieBoAoB  (MOHO-, JHU- H
nonucaxapuapl). ['oko3a — mpocTerImmii MOHOCaXapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJbl, (U3WYECKHEe U XHMMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
ruapokcuaom meau(ll), okucnenne ammmadHbIM pacTBOopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TIJIIOKO3bl), HaXOXJIECHHUE B MPHPOJE, NMPUMEHEHUE,
ounonoruyeckas poiib. @orocunre3. pykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u nemnonos3a kak nOpupoAHbie nojauMepbl. CTpoeHue Kpaxmamia U
nenono3bl.  Pu3nueckue M XMMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).




DKCIEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCAaHHE JAEMOHCTPALMOHHBIX OMBITOB: TOPEHHUE
CIUPTOB, KAaYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJACHCTBHUE TJIUIEPUHA C
rugapokcugom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3anmomeiicTBHE Kpaxmana C HOJIOM),
IIPOBEJICHHUE NMPAKTUYECKOK PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérurle 3amaun.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

A3oTcoaeprkalme OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(OTEepHbIE OpraHuYecKue coeauHeHus. duzndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe ruiuHa). buonorudeckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak mpuUpOAHBIE BBICOKOMOJIEKYJSApHBIE coeauHeHus. llepBuunas,
BTOPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
TUAPOJIN3, ICHATYpAIHsl, KAYECTBEHHbIE PEAKIIMU HAa OEIIKU.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYEeHHUS BEHIECTB W MX MPEBpaICHUN:
HaOJI0ICHUE U ONMKMCAHUE JTEMOHCTPALMOHHBIX OMBITOB: JA€HATypalusi OEIKOB MPU
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKyJISIpHbIE COeIUHEHNS

OCHOBHBIE TOHSATUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUU, CPEIHSASI MOJIEKYISIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUN —
MOJUMEPU3ALIMS U TTOJIMKOHIEHCALIHS.

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
O3HAaKOMJIEHUE ¢ oOpa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHble CBA3H.

Peanuzanus MeXXpeaMETHBIX CBSI3€M NPU U3YYEHUHU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TOHSATUM, SBISIONIMXCS CUCTEMHBIMHU JUIS OTACIIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OOmmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHWE, HAYYHBIN (DaKT, THUIIOTE3a,
3aKOH, TEOPHs, aHAIN3, CUHTE3, Kiaccu(UKaIus, NepruoInIHOCTh, HAOII0EHNUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: MmaTepus, DHEprus, Macca, aroM, DJJIEKTPOH, MOJEKyJa,
SHEPreTUYECKUI ypPOBEHb, BEIECTBO, TEI0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €UHUIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranusMm, Ouochepa, oOMEH BEIECTB B OPraHU3ME,
dboToCcuHTE3, OHOJIOTMYECKH aKTHMBHBIC BellecTBa (OENKH, YIVIEBOMBI, JKHPHI,
bepMeHTHI).



['eorpadusi: MUHEpabl, TOPHBIE TTOPOJIBI, TIOJE3HBIE UCKOMAeMbIE, TOILINBO,
pecypchl.

TexHOJIOTHS: THIIEBBIC MPOIYKTHI, OCHOBBI PAllMOHAJIBLHOTO ITHTAHUA,
MOJOIIIME CPEJICTBA, JICKAPCTBECHHBIC M KOCMETHYCCKHUE MPENapaThl, MaTepUaIbl U3
UCKYCCTBCHHBIX M CHHTCTHYECKHUX BOJIOKOH.

11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHA
000JI0YKa. DHEPreTUYecKre YpOBHH, MOAYPOBHU. ATOMHBIE OpOUTaH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/iesieHus] dJIEKTPOHOB MO OpOUTalisiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[lepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenaeneeBa. CBsi3b NMEPUOJUYECKOTO 3aKOHA U [lepnoamdeckoid cCuCTEMBbI
xumuueckux aneMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM W TepuoaaM.
3HaYCHUE EPUOINYECKOTO 3aKOHA B Pa3BUTUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKassh CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOM CBsI3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJSIDHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[TonsTe o nucnepcHelx cucreMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBast 10J1s BeIIeCTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCJIUHEHU. Howmenknatypa
HEOPraHUYECKUX BelIeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIIUX K Pa3IMYHBIM KJIaccaM.

Xumuyeckas — peakiusa.  Krnaccudukamuss  XMMHYECKHUX — peakiuii B
HEOPraHUYEeCKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUS MAacChl BEUIECTB,
3aKOH COXPAHECHUS U MPEBPAILICHUS SHEPTUM TPU XUMUUYECKUX PEAKILIMSX.

CKOpOCTh peakliiu, e€ 3aBUCUMOCTh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakunu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIME HA COCTOSHHE
xuMu4deckoro pasHosecus. [Ipunnnn Jle Ilarense.

DnexTponutryeckas nuccormanus. CribHbIC U cladbie 3aeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAsl, HEUTPAJIbHAs, IEIIOYHAS.

OKUCIUTENBLHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.



OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEUIECTB W HMX NPEBpALICHUN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMuueckux 3neMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAJUIMYECKUX PEHIETOK, HAONIOJACHUE U
OMMUCaHUE JAEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE NEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TIOMOINIBI0 YHUBEPCAIBHOTO HWHIWKATOpPA, PEaKIWH WOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3nuyHbIX (GaKTOpPOB HA CKOPOCTH
XUMHYECKOUN pEAKIIUN.

Pacuérurle 3amaqn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIb30BAHUEM IIOHSATHUSI «MACCOBAas
JIOJIS1 BELIECTBAY.

Heoprannuyeckas xumus

Hemerammer.  Ilonoxxkenne HemeraimioB B llepuomnueckor  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyecKkue CBONWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMmepe
KHCJIOpoa, cephbl, hocdopa u yriaepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEWIIMX HEMETAUIOB (TajoreHOB, CEpbl, a30Ta,
dbochopa, yriepoga U KpPEeMHHMs)) W HMX ~ COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COEUHEHUN.

Meramisl. [lonoxenue meramnoB B [lepuoguueckoi cucTeMe XMMHYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mume usnyeckue cBorcTBa MetauioB. CIUiaBbl METAJUIOB.
DNEKTPOXUMUUYECKUI Pl HAMTPSYKEHU METAIIIOB.

XHUMUYECKHE CBOMCTBA BAXKHEWIMX METAUIOB (HATPHWH, KaJWi, KaJIbITUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl nmomyyeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIBHBIE METOJbl W3YUYECHHUS BEIIECTB W HUX NPEBPAIICHUM:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbD», 00pPa3llOB HEMETAJIOB, pEIIeHUE
AKCTIIEPUMEHTANIbHBIX 3a/ia4, HaOJIOJIeHHEe M OIHCAaHHWE JIEMOHCTPAIlUOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOJCHCTBHE THIPOKCHIA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U LIEJI0Ye, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.

Pacuéter macchl BemecTBa WM 00bEMa ra30B MO W3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJTHO
Y3 BEIIECTB NMEET MPUMECH.

XUMHUA U KU3Hb

Ponp xuMum B oOecrieyeHUH IKOJIOTHYECKOM, DHEPreTUUeCKON U THUILEeBOM
0e30MacHOCTH, Pa3BUTHM MeAMIMHBL. [loHSATHE O HayyHBIX METOAAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.



[IpencraBiaernss 00 OOMMX HAYYHBIX NPUHIUINAX POMBIIIJICHHOTO
MOJTYICHUS BaXKHEHTITX BEIIECTB.

YemoBek B MHUpPE BEIIECTB M MAaTEPUAIOB: BAKHEUIINE CTPOUTEIIHHBIC
MaTepHayibl, KOHCTPYKIIMOHHBIE MaTepuajbl, KpPackW, CTEKJIO, KEpaMHKa,
MaTepHaNbl IS AJICKTPOHUKH, HAHOMATEPHAIIbl, OPTAaHUYECKUE W MHUHEPAIbHBIE
ya0OpeHus.

XuMusT ¥ 30pPOBhE YEJIOBEKA: TMpaBWJa HCIIOIh30BAHUS JICKAPCTBEHHBIX
IpernapaToB, MpaBwiIa 0€30MacHOTO HMCIIOIB30BAHMSI MPErapaToB OBITOBOW XUMUHU
B TIOBCETHEBHO JKH3HH.

MeXnpeaMeTHBIC CBSI3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H MpU  HU3YYEHUH OOmEed
HEOpraHW4YecKol XuMuu B 11 Kjacce oCyIIECTBISIETCS Yepe3 MCIOIb30BAaHUE KaK
OOlIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATUN, SIBISIOMIUXCS
CHUCTEMHBIMH JIJIS1 OTICTBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIaCCH(PUKAIMS, IEePUOJANIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICITUPOBAHUE, U3MEPCHUE, SIBJICHUE.

dusnka: MaTepusi, SHEPTHs, Macca, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOT, PATHOAKTHBHOCTD, MOJICKYJIa, SHEPTETUUECKHA YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NUECKUE BEIMYMHBI U €IUHUIIBI WX
U3MEPEHUsI, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJIbI, TIOJIE3HBIE UCKOTAeMbI€, TOILIIMBO,
pecypchbl.

TexHonorus: XuMuYecKasi MPOMBIIIIICHHOCTh, METAJUTyprusi, MPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHAIIOB, CEIBCKOXO3IMCTBEHHOE IPOU3BOJCTBO, ITHINEBAS
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TPOU3BOJICTBO
KOCMETHYECKHUX IpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJICKTPOHHAS MTPOMBINICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHN A ITPOI'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJbBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
OOyYaronMMHUCsT TPOTPAMM  CpPEIHEro oO0mero o0pa3oBaHus (JUYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HayuyHO-MeTOonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTaTOB OCBOCHMS NpeIMeTa «XUMHS» Ha ypPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABISIONIHUE:

OCO3HaHUE OO0YYaIOUIMMHCS POCCUWCKOM TpakIaHCKOH HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JTMUYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsl PYKOBOJCTBOBATHCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJM4MEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHHUS MpeaMeTa «XHMHS» JOCTHTaroTCs B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIbHOW [EATEIbHOCTH B COOTBETCTBHM C
I'YMaHHCTHYECKUMU, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU
U WJeaJlaMd POCCHMCKOr0 Tpa)kIaHCKOIo OOIIeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMu U TpaBWIaMHM  TIOBEJEHUS, CHOCOOCTBYIOIIMMHU  IpolLeccam
CaMOINO3HAaHUS, CaMOpPAa3BUTUS W HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTH
00yJaronmxcsl.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaKaroT
c(OpPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MNPAKTHUYECKOW JEATEIbHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaKaaHCKOro BOCIMTAHMA:

OCO3HAaHMS 00YyYaIOLUMHUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEM,
YBaXEHUS K 3aKOHY U [TPABONOPAJIKY;

NPEACTABICHUS. O COLMAIBHBIX HOpMax M IpaBUaX MEXINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAEATENBHOCTH TNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH IOHUMAaTb M IPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIHX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;



2) IATPUOTHYECKOT0 BOCTIUTAHUA:

[IECHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTE€UYECTBEHHOMN XHMUM;

YBOXEHUS K TIPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUMEHEHUS XMMUHU, OCO3HAHUSA TOTO, YTO JOCTHXKCHUSI HAyKU €CTh PE3yJbTaT
JUTITEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPYy/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TI03HABaTEIbHBIX MOTHBOB B TMOJYYEHUH M MOCIEAYIOIIEM
aHanu3e WHQPOpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE TMOBEJEHHWE U TMOCTYNKH CBOMX TOBAPHUILEH C
MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHME MOCJIEACTBUUA 3THUX
MOCTYMKOB;

4) popmMupoBaHus KyJAbTYPbI 310POBbS:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOr0 OOpalleHusi C BEIleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30mMacHOT0 MOBE/ICHUS B CUTYaIIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TMOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUCK (YMOTpeOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-HCCIeI0BaTeIbCKOM
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JeATEeIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE YydYacTHE B PEHICHUM MPaKTUUYECKUX 3ajay
COI[MAJILHOM HAIMPABIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO MPOeccuil pa3IudHoro poja, B TOM
YHUCJIE HA OCHOBE MTPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMHUHU;

YBKEHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYATbHOW TPACKTOPUU
oOpa3oBanus, Oymymiedt mpodeccun M peann3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHUH, UHTEPECOB U
noTpeObHOCTEM 00111eCTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:



HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIMSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEBI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHM XUMHUHU IS
peleHns BONPOCOB PAllMOHAIBHOIO IIPUPOAOIIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHSI MPOTHO3UPOBATH HEOJArONPHUSTHBIE IKOJIOTHMYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATh HX;

HaJM4usl Pa3BUTOrO 3KOJOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPBHI,
ombITa NEATEIIbHOCTH HKOJIOTUYECKOMN HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJIEOJOTUU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl cCHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ pojiu B
(OpMHpPOBAaHNUN PALMOHATIBHOTO HAYYHOI'O MBIIUJIEHUS, CO3[JaHUU LIEJIOCTHOTO
IpeACTaBlIeHUs] 00 OKpYKaloUeM MHUpE KaK O €IMHCTBE MPHUPOJblI U YEJOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelieHuU MpoOJeM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTHM XHUMHUHM JJII  COBPEMEHHOM
UMBWIN3ALMA: B €€ TyMaHHCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIKM B
CO37[aHMM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX MpoOsieM
YCTOWUYHUBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0O€30MacHOCTH, B PAa3BUTHM MEIULMHBI, O00ECIEYEeHUH YCIIOBUMN
YCHEIIHOTO0 TpyJAa W OKOJOTMYECKH KOMQPOPTHOM IKHU3HU KaXKIOrO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TpPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
NoJly4aeMble 3HAHUS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, yMEHHUS Je1aTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEIbI0 TOJyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XHUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K NO3HAHMIO U UCCIIE0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTMU;

MHTEpeca K OCOOCHHOCTAM TpyJAa B pazNuyHbIX chepax npodeccruoHaabHOM
NEATEIIBHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpeameTHbIe pe3ynbTaThl OCBOCHHSI y4eOHOTO TMpenMera « XUMHUsS» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAQYMMBbIE  JUIS dbopMUpOBaHUS  MHUPOBO33PEHUS oOyyJaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIEHAyYHbIE MOHATHUS, OTPAXKArOLIUe
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleoBaHue, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaJbHbIe Y4eOHbIEC NEeHUCTBUs (MO3HABaTEIbHbIC, KOMMYHHKATHUBHEBIC,

pEryJISATUBHEIC), 00€eCIeunBaroIIe dbopMHpoBaHUE (GyHKIMOHATBHOU
I'PaMOTHOCTH M COITUAIbHON KOMIICTCHITUN O0YJarOITHXCS;
CHOCOOHOCTH 00yJaroImXcsl KUCITOJIb30BATh OCBOECHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4YcOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETrYyJSTUBHBIMU
JIEUCTBUSIM.

OBJaanenue YHUBEPCAJIbHbIMH Y4eOHbIMU No3HABaTeJIbHBIMH
JelCTBUSIMM:

1) 6a30Bble JJOruvYecKme JaeicTBUSI:

CaMOCTOSITeTbHO  (OPMYJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENCNIATh LENN JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAaThl ACITEIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;

HCTIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIUIEHUS —
BBIICJIATh XapPAKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME TMOHSTHUS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJacCU(PUKAIIMU BEIIECTB H
XAMUYECKUX PEAKIINM;

YCTAHABJIUBATh IPUYUHHO-CICICTBEHHBIC CBA3M MEXAY H3y4a€MbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXICHUS (MHAYKTUBHbBIC, JE€NYKTUBHbBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOJIb3yEMBIE B XUMUU CHUMBOJINYECKUE
(3HAaKOBBIE) MOJIEINIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MIPUMEHATh HA3BAHHBIE MOJIEIbHBIC MPEACTABICHUS JJIs1 BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:



BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHMS BEUIECTB U XUMHUYECKHX
peaxkuuu;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEA0BaHUS, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHMS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTar, (opMyJIupOBaTh
0000LIEHNS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEUIeHUS MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pPa3IMYHbIX
METO/IOB [TO3HAHMS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHKAX HMHGPOpMalu (HAYy4YHO-
NOMyJIsIpHAasi JUTEparypa XUMHUYECKOTO COAEP)KaHMs, CIPABOYHBIE MOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(DOPMALMIO PA3JIMYHBIX BHIOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;

(GbopMyJIMpOBaTh 3aMpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM JUIS BBINNOJHEHUS YyYEOHBIX 3amay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HUCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTUMAIbHYIO  (OpMy  NpECTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPbI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHUMBOJUYECKHE CpEACTBA
HaIJIS,IHOCTH.

OByaseHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3aJ1aBaTh BOIMPOCHI MO CYLIECTBY OOCYKJAaeMOW TEMBbI B XOJ€ JUaJiora W/Win
JTUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYyJIHpPOBATb CBOU  TPEMAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHUS NPEJIOKEHHOM 3a/1a4;

BBICTYNATh C MPE3EHTAUMEN pe3yJbTaTOB IO3HABATENBHOW JESITEIBHOCTH,
MOJIyYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBIIIOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHNUIO CBOMICTB
U3y4aeMbIX BEILLECTB, pealu3aluy y4eOHOro npoekra u (GopMyJIHpoBaTh BbIBObBI
10 pe3yjibTaTaM NPOBEAEHHBIX HMCCIEAOBAHUN IyTEM COTJIACOBAaHUS IMO3ULIMN B
X0J1e 00CYX/ICHUSI 1 0OMEHAa MHEHHUSIMH.



OBy1aieHHe YHMBEPCAJIbHBIMH PEryJISTHBHBIMHU ACHCTBUAMM:

CaMOCTOATEIIbHO IIJIAHUPOBATh U OCYILECTBIATH CBOK II03HABATEIBHYIO
JEeATEIbHOCTb, Ompeneisas €€ LeIu W 3aJadyd, KOHTPOJIMpOBaTb U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraeMblii alrOPUTM JACUCTBUNA TpHU
BBIMIOJTHEHUH YYE€OHBIX U HCCIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBI CHOCOO HMX pEIIeHUs € Y4ETOM TOJMYyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH JEATEIBbHOCTH HA OCHOBE CaMOAaHaJIu3a
Y CAMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI
10 KITACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckass XUMUSD»
OTpaXaror:

cOPMHUPOBAHHOCTh  MPEACTABICHHM O  XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHUU B TIO3HAHWUU SBJICHHUM
npupoasl, B (GOPMHUPOBAHWUM MBINUICHUS W  KYJBTYpPHhl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHHUS IPAKTUICCKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPHUPOTHOM
cpene;

BIAJCHUE  CHUCTEMOM  XUMHYECKUX  3HAHWHA, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAIONINE TOHATHA (XMMHWYECKHH JJIEMEHT, aToOM, DJJICKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, SJIEKTPOOTPUIIATEIIEHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opmyia (pa3BEpHYTas U COKpaIlEHHAs), MOJb, MOJSpHas
Macca, MOJIPHBIM O00BEM, YIJIEPOJHBIN CKeneT, (YHKIMOHANbHAS TPYIIa,
pajviKai, U30MepHs, U30MEPhI, TOMOJIOTUUECKHUI Psifl, TOMOJIOTH, YTJIEBOJOPOIbI,
KHUCIIOPOJ U a30TCOJAEpXKAIINE COCAMHEHHUS, MOHOMEp, MOJMMEp, CTPYKTYypHOE
3BEHO, BHICOKOMOJICKYJIIPHBIC COSMHEHUS); TEOPUU U 3aKOHBI (TCOPUS CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYCCKUH SI3BIK XWMHW, MHPOBO33PCHYECCKUE 3HAHUS,
JeKaIlie B OCHOBE TOHUMAaHUS MPUYMHHOCTH W CUCTEMHOCTH XHMHYCCKHUX
SIBJICHHH, (PAKTOJIOTMYECKUE CBEIEHUS O CBOHCTBax, COCTaBe, IOJYYCHUU U
0e30MacHOM HCITOJIb30BAaHUN BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYCCKOHN JACATCIBHOCTH YEIIOBEKa,;

c(OpPMHPOBAHHOCTh YMCHHU BBISBIISATH XapaKTCPHBIC MPU3HAKU TIOHSTHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONINE TOHITHS TPHU
OTMCAHWUH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTaHMYECKUX COCTMHCHHUM;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJIH30BAaTh XUMHUYECKYH) CHMBOJIUKY IS
COCTABJICHHMSI MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMynT OpraHMYECKHMX BEMIECTB W yPaBHEHUH XUMHUYECKUX PEAKIUH,
W3TOTABIMBATh MOJIEIIM MOJIEKYJ OPTaHUYECKUX BEIIECTB IS WIUTIOCTPAIMHA WX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;



c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIUBATH MPUHAJJIC)KHOCTh HU3yUYEHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINpeIeIEHHOMY
KJIacCy/Tpymme CcoeluHEeHuN (yrIeBOJOpPOMAbI, KHUCIOPOJ U a30TCOAEpIKallne
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEJUHEHHMS), JlaBaTh UM Ha3BaHUS II0
cuctematniyeckoil HomeHknatype (IUPAC), a Takke NpHUBOIWUTH TPUBHAIBHbBIE
Ha3BaHMS OT/ACJIBHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPOMWJICH, AalleTUJICH,
ATWJICHTJINKONb, TJHIECPUH, (eHol, (HOopMaNbIeTH I, aleTalbICTHI, MypaBbHUHASI
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOM CBSI3H B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh yMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. byTiepoBa aiis o0bICHEHHs 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHECHHSI MACChI BEILIECTB,;

c(hOpMUPOBAHHOCTh ~ YMEHHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMUYECKHE CBOWCTBA TUIMYHBIX NPEICTABUTENCH pPa3TMIHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, ATaH, ATUJIEH, MPOIWIICH, alleTUJICH,
Ooyranuen-1,3, metmwnOyranuen-1,3, GeH30Jl, METAHOJ, STAHOJ, STUJICHIJUKOJIb,
TIUIEpUH, (EHON, aleTalbJACeTul, MypaBbUHasi U YKCyCHasi KHUCJIOTHI, TJIIOKO3a,
Kpaxmas, [eJUII0JI03a, AMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATh TEHETUUYECKYIO
CBSI3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PEaKIHil ¢
UCITIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (HE(QTh, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboOTKu W
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(OPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKHM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOIO BEIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, O00BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEILIECTB UJIU MPOYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/IaX HAyYHOTO TO3HAHUS, UCTIOJb3YEMbBIX B XUMUW TIPH U3YYEHUU BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJIIOAeHUE, U3MEPEHHE, DIKCIIEPUMEHT, MOJICIMPOBAHHUE),
WCITOJIP30BaTh CHUCTEMHBIC XHWMHWYECKHE 3HAHUS JUIS TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHTyalldsiX, CBS3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMH B COOTBETCTBHH C MHCTPYKIIUSIMH O BBITTOJIHEHHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

cOpPMHPOBAHHOCTh YMEHUN IUTAHUPOBATH W BBINOJHATH XHUMHYECKHM
HKCIIEPUMEHT (IIPEeBPAILEHUS OPraHUYECKUX BEILECTB MPU HAIrPEBAHUHU, MOTYUYEHUE
TWJIEHA M M3YyYEHHE €ro CBOMCTB, KayeCTBEHHbBIE PEAKIMU OPTraHUuYECKUX
BEILECTB, JCHaTypalusi OCJKOB MPU HArpeBaHUU, I[BETHHIE pPEAKIMH OEIKOB) B



COOTBETCTBUM C TMpaBWJIaMU TEXHUKHA OE€30MaCHOCTH Tpu OOpalieHuu C
BCIIECTBAMH H J1AOOPATOPHBIM OOOpPYIOBAaHUEM, TIPEICTABIATH PE3YIbTATHI
XUMUYECKOTO OKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOPMyYJIUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AHAIM3UPOBATh XHUMHUUYECKYIO
uHPOpMAIIMIO, TONYyYaeMyl0 M3 Ppa3HbBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHdopmaruu, aTepHeT 1 ApyTrHx);

chOpPMHPOBAHHOCT, ~ YMEHHMM  COONIIOAAaTh  MpaBUjia  JKOJOTUYECKH
1EJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JI€ATENbHOCTH B IEJAX
COXpaHEHHUs] CBOETrO 3JI0POBbSl U OKPY’KaIOIIEW MPUPOTHON Cpellbl, 0OCO3HABAThH
OMACHOCTh BO3JICHCTBUSI Ha KUBBIE OPTraHU3MBI ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbici mokazatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIICHUSI W TMPEJOTBPAIICHUS] WX BPEAHOTO BO3ACHCTBUS HA OPraHU3M
YeII0BEeKa;

JUIsT 00yJaronuXcsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMUYECKUX SBJICHUM;

JUISL CJENBbIX W CIa0OBUIASIIMX OOYYaloIIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nms 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJbTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHpa, POJU XHMHUH B TIO3HAHWUU SIBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUISCKUX 3a71ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHUX  3HAaHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralIINe TOHATUS (XMUMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJICKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAS, METAJNIMYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJHUTHI,
DJICKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
ANEKTPOJIMTUYECKOM JIHcconmanuu, nepuogudyeckut 3axkoH [[. M. Menpeneesa,
3aKOH COXPAaHEHHSI MAacCChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALICHUS SHEPTUU
MpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHHWMAHUS MPUYUHHOCTH H
CUCTEMHOCTH XHMMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,



COCTaBe, MOJIyYeHUU U 0€30I1aCHOM MCHOJIb30BAaHUM BaXKHEUIINX HEOPTAHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIIbHOCTH YEIIOBEKA;

c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIC MPU3HAKUA TMOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONMHMCAHUH HEOPTAHMUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHUI HCHOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY IS
coctaBieHuss GoOpMysT BEHIECTB M  YpPaBHEHUM  XMMHUYECKUX  PEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbli ra3, yIJIEKHCIBI ra3, aMMHaK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHUN ONPEIENISITh BAJICHTHOCTh U CTETIEHb OKHCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX PAa3IM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBSI3U (KOBaJICHTHAsI, NOHHAs, METAJUIMYECKasi, BOJAOPOJAHAS) B COCIUHEHUSIX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VMOHHAs!, METAJUTMYECKas), XapakTep Cpelibl B BOJHBIX pACTBOPAX HEOPraHUYECKHUX
COCIMHCHMI;

c(OpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh MPUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyInie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCJIOTBI, aM()OTEPHbIE THAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI EPUOIUYECKOTO 3aKoHa [l
N. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKLUY;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xuMuueckux anemeHToB JI. M. MeHnneneeBa, WCHONB3ysl TMOHATHS «S-, p-, d-
DIEKTPOHHBIE opOuTanmy, «9HEPreTUYeCcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKUX JIEMEHTOB U MX COEIUHEHUU
110 nepuojaaM u rpymnnaM Ilepuonuueckoi cucteMbl XUMHAYECKUX diieMeHTOoB 1. U.
Mengeneena;

cOPMHPOBAHHOCT, YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'€HETHUUECKOW CBS3M MEXAY HEOpPraHM4eCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyroIIUX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHsI AJIEMEHTOB, 0OpaTUMOCTH
pEeaklnH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUH COCTaBISATh YPABHEHUS PEAKIHMHA Pa3TUYHBIX
TUIIOB, TIOJIHbIE U COKpPALEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBAs
YCJIOBHSI, IIPX KOTOPBIX 3TH PEAKLUU UAYT 10 KOHIIA,

C()OPMUPOBAHHOCTb YMEHUH NPOBOJUTH pPEAKUUH, I[OATBEPKAAIOIINE
KAUECTBCHHBI COCTaB PAa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH



OTBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAaX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh YMEHHMHM pPACKpPBIBaTh CYIIHOCTh  OKHUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKON
peaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIIECHUS XUMHUECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHelIHero Bo3naerctsus (npuuuui Jle llarense);

chOpMHPOBAHHOCT, YMEHUN XapaKTEepU30BaTh XHUMUYECKHE IIPOIECCHI,
JeXallle B OCHOBE MPOMBIIIJIEHHOTO MOJYYeHHUsS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

C()OPMUPOBAHHOCTb YMEHHUI MPOBOJUTH BBIUYUCICHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOUIUMX B PEaKUUU
BEILECTB, TEIJIOBOro 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCy/IoOl U J1TabOpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe IMpaBUiia OOpalIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIbITOB;

C(OPMUPOBAHHOCTh YMEHHUH IJAHUPOBAaTh M BBINOJHATH XHUMUYECKUH
DKCIIEPUMEHT (pa3j0KEHUE IMEepPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTalIA3aTOpa,
ONpPENENICHNE Cpeapl PacTBOPOB BEIIECTB C IOMOILIBID  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peaklivu,
peaklud MOHHOTO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha Cyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIECHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaMm «Metamey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30MacHOCTH MPU OOPAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pPYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHGOpMAIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHHUKaIuu, UHTEepHET U Ipyrux);

chOPMHPOBAHHOCT, ~ YMEHHH  COONIIONATh  TpaBUjia  DKOJOTUUYECKH
1EJIeCO00pPa3HOro0 TOBEACHHS B OBITY M TPYAOBOH JEATENBHOCTH B UEISIX
COXpaHEHUsI CBOErO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHOM Cpelbl, OCO3HABAThH
OMMACHOCTb BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAS
cmbicnt mokazarens IIJIK, moscHsAT, Ha mpuMmepax CHocoObl yMEHBIIECHUS H
MPEeIOTBPAIICHUS X BPETHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;



JUIsi 00ydYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHA0OBHAAIINX OOYYaIONIUXCS: YMEHHE WCIIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns s 3amucu XUMHAYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumenoBanue pa B U TeM u¢poBsI
Ne ni/m HporpaMmbi PAALTO ¢ Beero Konrpoabnbsie IIpakTHyeckue f:é p?:f 0(:3 aT:J)IbHH e
padoThbI padoThI pecypes
Pa3znea 1. TeopeTuyeckne 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOEHHUsI OPTAHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Htoro no pazneny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbie yIIeBOAOPOIbI — aJKaHbI 2
29 HenpenenbHble yrieBogopO/Ibl: aJIKEHBI, 6 1
QJIKa/IUEHBI, aJTKUHBI
23 ApoMaTn4ecKue yrieBo10posl 2
24 [IpupoiHbIE HICTOYHUKH YIJIEBOJIOPOJOB U 3 1
' uXx nepepadoTka
Hroro no pazgeny 13
Pa3nea 3. Kuciopoacoaepskaiue opranudeckue coeJUHeHHs
3.1 Crnuptsl. Genon 3
39 Ansaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
Crnoxubie 3¢upbl
3.3 VYrieBoanl 3 2
Ntoro no pazgeny 13
Pasznea 4. A3oTcoaepxaiiue OpraHuyecKue coe{uHeHust
4.1 AmuHBI. AMMHOKHUCTIOTHI. benku 3
Hroro no pazneny 3

Pa3zgea S. BbicokoMoJIeKy/IsIpHBIE COeIMHEHUS




5.1 ‘ [Tnactmaccel. Kayuyku. Bosmokna 2
Hroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM u(poBbIe
Ne i/ EpOrPAMMEI pa Beero Konrtpoabubie IIpakTuueckue f)lgpg:m ar eJ)'[LHbI e
padoThI padoTsbI pecype
Paznea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoguyeckuii 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemeHToB . 1. Menaeneera
12 Crtpoenue BeniectBa. MHOrooopasue 4
BEILIECTB
1.3 XHWMHMYECKUE PEAKLUN 6 1 1
Htoro no pazgeny 13
Paznen 2. Heopranuueckasi Xummusi
2.1 Mertaibl 6 1
2.2 Hewmeranisl 9 1 1
23 CBs13b HEOPraHUYECKUX U OPTaHUYECKHUX )
BEIIIECTB
Wroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 ‘ XHMUS U )KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHBbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipenmet opranuyeckoil XuMuu, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE

Teopus cTpOCHHS OPraHUIECKUX
coenunennii A. M. bytnepoga, eé
OCHOBHBIE ITOJI0KEHUSI

[IpencraBnenue o knaccuukanum
opraHn4eckux BemecTB. HomeHnknarypa
(cucremaTuyeckas) U TPUBHAJIbHBIE
Ha3BaHUs OPTaHUYECKUX BEIECTB

AJKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTUYECKUH PSJT

Meran u 3TaH — OpocTenIre
MPEICTaBUTENM ATKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUieH U NPONUIEeH — IpocTeiine
MIPEACTABUTENH AJIKEHOB

ITpakTuueckas padora Ne 1. «Ilomyuenue
STUJICHA U U3YUYEHHE €r0 CBOMCTBY

Ankanuensl. byranuen-1,3 u
MeTunoyTanuen-1,3. [Tonydenue
CUHTETHYECKOTO KayuyKa U pe3UHbI

10

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHS,

TOMOJIOTMUYECKUH Psil. ALETHIIEH —
MIPOCTEUIINN NTPECTAaBUTEND AIKUHOB

11

Brrunciaenus mo YPaBHCHHUIO XUMHYIECKOU




peakiuu

Apensl: 0eH301 U TOJTyosl. TOKCHYHOCTB

12
apeHoB

13 I'eneTnyeckas CBSI3b yIiI€BOJAOPOIOB,
IIPUHAUIEKALIUX K Pa3IMYHbIM KJlaccaM
[IpupoaHbIE HICTOYHUKH YIIIEBOAOPOIOB:

14 MIPUPOJIHBIN Ta3 U MOMyTHbIC HEPTIHBIC
rasbl, He)Th ¥ MPOAYKTHI €€ nepepaboTKu
[IpupoaHbIE HCTOYHUKH YIJIEBOAOPOIOB:

15 MIPUPOHBIN a3 U NOMyTHbIE HEPTIHBIC
ras3sl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu

16 KonTponbHas pabota no pazaeny
«YTIIEBOAOPOABD)

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BomopoaHas cBs3b

13 MHOroaToMHBIE€ CIUPTHI: ITUIICHTIIUKOIb U
TIIMLEPUH

19 DEeHOJI: CTpOEHHUE MOIIEKYIIBI, buznUeckue
Y XMMHYECKUE CBOMCTBA, IPUMEHEHNE

20 Anpnerupsl: popmManbaerua u
areTanpaerua. AeToH

71 OnHOOCHOBHBIE IIPe/ieNbHbIE KApOOHOBBIE
KHMCIIOTBI: MypaBbUHAas U YKCyCHasi

2 [IpakTuueckas pa6v0Ta Ne 2. «CsoiicTBa
pacTBopa YKCYCHOM KHCIIOTBI»
CreapuHOBas U 0JIEMHOBAsA KUCIIOTHI, KaK

23 MIPEICTaBUTENH BBICIIUX KapOOHOBBIX
KHCJIOT

4 Mpl1a Kak conu BBICIINX KapOOHOBBIX
KHCIIOT, UX MOIoIIIee JeiicTBHe

25 CrnosxHble 3(Upbl KaK MPOU3BOIHbBIE

Kap6OHOBBIX KHUCJIOT. FH,I[pOJII/IS CJIOXKHBIX




3¢upoB

Kupsr: runponus, NpuMeHEHHE,

26
OuoJsIornyecKas poJib KHUPOB

VYrneBoabl: cocTaB, KiaccupUKaIus.
27 Baxwuelinme npeacraBuTeNu: ritoK03a,
bpykTo3a, caxaposa

KanMaJ'I M OEJUII0JI03a KaK ITPUPOJHBIC

28
IIOJINMEPEI
Kontponbnas padota no pasaeny
9 «Kucnopoacoaepikaiiye opraHn4eckue

coenuHeHUs»/ Beepoccuiickas
IIpoBepoyHasi paboTa

OO01mast xapaKTepUCTUKA a30TCOIePIKAITIX
30 OpraHUYECKUX COCTUHECHUM /
Bcepoccuiickas nmpoBepouHas pabota

31 AMUHBI: METWIAMUH 1 aHUJIUH

AMMHOKHUCIIOTHI Kak aM(pOTEepHBIE
OpraHMYECKUEe COCTUHEHUS, UX

32 ouosornyeckoe 3HaueHue. Ilentuasl.
benku kak mpupoHbIe
BI)ICOKOMOJ'ICKy.HﬂpHI)Ie COCINHCHUS

OCHOBHBIE TTOHSITUS XUMHUHU

33 .
BBICOKOMOJICKYJISIPHBIX COCAUHCHUU

OcHOBHBIE METO/BI CHHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COEMHEHUH.
[InacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 37IEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaIysi aToOMOB

KoauuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoThI

JlaTa
U3y4eHus

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/bHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUYECKUX 3emeHToB 1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOECHMS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYECKHUX BJIEMEHTOB M UX COSIMHEHUH 110
rpyIIaM U nepuoaam. 3HaueHue
MEPUOINYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
pa3BUTHH HAYKH

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BUJIbl; MEXaHU3MBbI 00pa30BaHMS
KOBAJICHTHOM CBs13U. Bonoponnas cBs3b

BasieHTHOCTB. DIIEKTPOOTPULIATETBEHOCTD.
Crenens OkucieHns. Bemecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS

Iloustue o AUCTICPCHBIX CUCTEMAX.
VIcTUHHBIC U KOJUTOMIHBIC PACTBOPBHI.
MaccoBas 107151 BEIIeCTBa B pacTBOPE

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COeNUHEHUH. [ eHeTnyeckas
CBA3b HEOPTraHWYECKHUX BEUIECTB, PA3ITHMYHBIX
KJIaCCOB

Kiraccudukanuss XuMHYECKUX pPEaKINi B




HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS S3HEPIUU IIPH
XMMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. OOpaTuMble peaKkiuu.
XUMHUYECKOE PABHOBECUE

10

[Tpaktuyeckas padora Ne 1. «Brnusiaue
pa3uYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

12

13

14

15

DnekTponuTHyecKas auccoruanus. [lonstue
0 BojiopoiHOM Tokazarese (pH) pactopa.
Peakiiuu nonnoro oomena. I'muponus
OpPraHUYeCKUX U HEOPTaHMYECKUX BEIECTB

OKHCINTENEHO-BOCCTAHOBUTEIHHBIC
peakuuu. [lonarue o6 anexTpoauze
pacIiaBoB U pacTBOPOB CoJieit

KontponbHas padoTa mo pasaeny
«Teoperndeckre OCHOBBI XUMHUM»

Mertainnbl, ux nonoxxkenue B [lepuoanueckoit
CHUCTEME XUMUYECKUX 31eMeHToB [I. U.
MenpeneeBa 1 0COOEHHOCTU CTPOSHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBA
METAJIIOB

CrnnaBel MeTaJIIOB. DJIEKTPOXUMUYECKUN P
HaIpsHKEHUH METaJUIOB

16

XUMUYEeCKIE CBOMCTBA BaXKHECHUIITHX
METaJIJIOB (HATPUA, Kaluil, KalblUi, MarHUH,
AIIOMHHHI) U UX COETUHEHUM

17

18

XHWMHYECKHE CBOMCTBA XpOMa, MEAU U UX
COCIMHEHUI

XUMUUYeCcKHe CBOMCTBA TUHKA, JKeJIe3a U X
COeTMHEHUI




19

[Tpaktuyeckas padora Ne 2. "Pemenne
HKCHEPUMEHTAIbHBIX 33/1a4 110 TEMe
«Meramas»"

20

21

22

Hewmeramisl, UX 1OJIOKESHUE B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemeHToB 1. . Menjeneena u
O0COOEHHOCTH CTPOEHHUS aTOMOB

dusndyeckue CBOMCTBA HEMETAJIJIOB.
AnoTponusi HEMETaUIOB (Ha IpUMeEpe
KHCJIOPOJIa, Cepbl, hocdopa U yriepoia)
XHWMHYECKUE CBOMCTBA TAIOTCHOB, CEPhI H UX
COCTUHCHUI

23

24

25

XUMHUECKUE CBOICTBA a30Ta, Gocopa u ux
COCTUHEHUN

XHWMHMUYECKUE CBOMCTBA YIIEpOaa, KpEMHUS U
HUX COEOUHEHNN

[IprMeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COE€IUHEHUN

26

27

28

O06o001IeHre B cucTeMaTH3aIys 3HAHUH 110
teme «HeMeramnb. Berauciaenus mo
YPaBHCHHUSIM XUMHUYECKHUX PEAKIIHHA 1
TEPMOXUMHYECKUE PACUETHI
[TpakTuueckas padborta Ne 3. «Pemenue
AKCTIIEPUMEHTAIIBHBIX 33]1a4 110 TEME
"HemeTamnl"»

KonTponpHas padorta mo Temam «MeTamibh
u «Hemertamib»

29

HeOpFaHI/I‘-ICCKI/IC " OPraHUYCCKHUEC KUCIIOTHI.
HeOpFaHquCKHe 1 OPraHu4CeCKHUEC OCHOBAHUA

30

AMpoTepHble HeopraHu4ecKue u
OpraHUYeCcKHEe COeNUHEHU. | 'eHeTnueckas
CBSA3b HEOPTraHWYECKUX U OPraHUYECKUX




BCIICCTB

Poib XxuMuH B 00€CIIEUEHUH SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30IaCHOCTH, 1
Pa3BUTHUU MEIHUIIMHBI
[IpencraBnenus 00 0OMUX HAYYHBIX

32 MPUHIIMIAX TPOMBIILICHHOTO TOJYyYEHHUS 1
BOKHEUILIUX BEUIECTB

33 YenoBeKk B MUPE BELIECTB U MATEPUATIOB 1

34 XuMUS ¥ 3I0POBbE YETOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

10 KJIACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

1

1.1

1.2

IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBanusi

TCOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHNHU

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMHH B IO3HAHHUU
SBJICHUWA TIPUPONBI, B (OPMHUPOBAHUU MBIIUICHUS W KYJIBTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU IS
peleHusT TPAKTUYECKUX 3a7ad M DKOJIOTHYECKH OOOCHOBAaHHOTO
OTHOINICHUS K CBOEMY 3/I0POBBIO U MIPUPOJIHON cpesie

Brnagenne cuctemMoii XMMHUYECKMX 3HAaHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIararome MIOHSTHS (Mouexya, BaJICHTHOCT,
ANEKTPOOTPHUIIATETILHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAs Macca, MOJSIPHBIA OO0BEM, YTIEPOTHBIA CKEJeT,
GbyHKIMOHATBHAS ~ Tpynma,  pagudkal,  U30MEpUs,  HM30MEpHI,
TOMOJIOTHYECKUH  Psil, TOMOJIOTH, YTJIEBOJIOPOJBI, KHCIOPOA- |
a30TcoJiepKalllie COCAUHEHMs, OMOJOTMYEeCKd AaKTHUBHBIC BEIECTBA
(yryieBoapl, KMpBI, OEJIKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCUHEHHUs); TEOPUM U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opraHmueckux BemecTB A.M. Bytiepora),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XMMHUH, (DAKTOJIOTHUYECKUE
CBEJCHMS O CBOMCTBAaX, COCTaBe, MOJIYYEHUHM U O€30IacHOM
UCTOJb30BAHUM  BAKHEMIIMX HEOPraHMYECKMX M  OPraHUYEeCKHUX
BEIIECTB B OBITY M MPAKTUYECKOH JIEATEIILHOCTH YEIOBEKA

1.3

1.4

CdopmMHpoBaHHOCTh YMEHHMHM BBIABIATH XapaKT€pHbIE MPHU3HAKU
NOHATUM,  YCTAHaBIMBaTb WX  B3aUMOCBS3b,  MCIIOJIB30BATh
COOTBETCTBYIOILIME MOHSTHUSI TPU OINHUCAHUU COCTaBa, CTPOCHUSA U
MIPEBPALIEHUI OPraHUYECKUX COCINHEHUN

c(OPMHPOBAHHOCTh YMEHUN HCMOJIb30BaTh XMMUYECKYIO CHMBOIHUKY
JUISL COCTaBJIEHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpPHYTOM,
COKpaléHHON) (GOpMyaT OpraHMYECKHMX BELIECTB M  YypaBHEHHM
XUMHYECKHUX PEaKI[Nil, U3rOTaBIUBATh MOJEIN MOJIEKYJ OPTaHUYECKUX
BELIECTB I WIIIOCTPALUU MX XUMHYECKOIO M MPOCTPAHCTBEHHOTO
CTpOECHHS

1.5

ChopmupoBaHHOCTE ~ YMEHHH  yCTaHaBIMBATh  MPUHAJICKHOCTH
HU3YYCHHBIX OPTraHUYCCKHUX BCHICCTB IO HMX COCTaBy U CTPOCHUIO K
ompenenéHHOMY Kiaccy (Tpynme) coeauHeHHid (YTJIeBOJOPOIbI,
KHCJIOPOA W a30TCOACpIKAIINE COSAMHEHUS, BHICOKOMOJICKYIISIPHBIE
COCIUHEHMs), JaBaTh WM  Ha3BaHUA [0  CHCTEMaTUYECKOU
Homenkiarype (IUPAC)

1.5

CdopmMHUpoBaHHOCTh YMEHHUS OINPEAEATh BUABI XUMUYECKOU CBSI3U B
OpPraHUYECKUX COCIMHEHUSIX (OIMHAPHBIE U KPaTHbBIEC)

1.6

ChopMupOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TOJOXKEHUS  TEOPHH
CTpOeHHUsI opraHuveckux BemiecTB A.M. BbyTiepoBa nmis oObsicHEHUS
3aBUCMMOCTH CBOWCTB BEIIECTB OT WX COCTaBa U CTPOEHUS; 3aKOH
COXPAHEHHUS MacChl BELIECTB




2.1

YrneBoaoposl. Kucnopoaconep:xarue u a30TCOJIepHKaLIUE
OpraHMYecKue COeTUHEHMs. BhICOKOMOJIEKYIIpHbIE COSTUHEHUS

ChopMupOBaHHOCTb yMEHUH NPUBOAUTH TPHUBHUAIbHBIE HA3BaHUS
OTJENIbHBIX OPraHMYECKUX BEILECTB (ITUJIEH, IPONMWIEH, AalleTUJIEH,
STWICHIJIMKOJb, TJULEpUH, (eHod, (opManbaerui, aneTaabIerun,
MypaBbHHAsl KHCJIOTA, YKCYCHasi KHUCJIOTa, OJIEMHOBAas KHUCIIOTA,
CTeapMHOBas KHCJIOTa, IJIIOKO3a, (PYyKTO3a, Kpaxmai, LeJUIrJo3a,
IJIMLIMH)

2.2

ChopMHupoBaHHOCTE YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(dbU3MYecKue W XUMHYECKHE CBOWCTBA THIMYHBIX TIPEJICTAaBUTENICH
pPa3IMYHBIX KJIACCOB OPraHUYECKUX BELIECTB (METaH, 3TaH, STHUJICH,
MpOMNuUJIeH, aneTuieH, OyramueH-1,3, mermnOyramuen-1,3, OGenzodn,
METaHOJI, TAHOJ, ITUJICHIJIIMKOIb, TJIMIEPUH, (SHON, areTaabIeTul,
MypaBbUHAsE M YKCYCHasi KHCIOTBI, TJIOKO3a, Kpaxmal, IeJIII0J03a,
aMUHOYKCYCHasi KUCJIOTa)

23

24

CpopMHUpPOBAaHHOCTh YMEHUSI WLIIOCTPUPOBATH T€HETHUYECKYIO CBS3b
MEXIy  TUIHWYHBIMU  MPEACTaBUTEISIMU  PA3JIMYHBIX  KJIACCOB
OPraHUYEeCKHUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX
peakiuii ¢ UCTIOIb30BAaHUEM CTPYKTYPHBIX (hopmy

CdopMupoBaHHOCTH YMEHHUS XapakTepU30BaTh HWCTOYHUKHU

YTIEBOJIOPOAHOTO CHIPbs (HEDTH, MPUPOIHBIIA ra3, yrolib), CIOCOObI UX
nepepaboTKU U MIPAKTHYECKOE MPUMEHEHHUE MPOTyKTOB MepepaboTKu

XUMHUA U KU3HL. PacuéThl

3.1

3.2

CpopMUpOBaHHOCTH YMEHUM BIAJETh CUCTEMON 3HAHHK 00 OCHOBHBIX
MEeTOAaX HAay4YHOI'O MO3HAHMS, UCTIOIb3YEMbIX B XUMUU NIPU U3YyUEHUHU
BEIIECTB W XUMHUYECKUX sBIEHUW (HAOMIOIEHHE, HW3MEpPEHHE,
SKCIEPUMEHT, MOJIETTUPOBAHUE), HCII0JIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAaHUS I TPUHATHS pEIIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAaIUIX, CBSI3aHHBIX C BEILIECTBAMHU U UX IPUMEHEHUEM

ChopmupoBaHHOCT, yMEHHM COONIOATh TpaBUIa TOJIB30BaHUS
XUMUYECKON TIOCYJI0M ¥ J1abOopaTOpHBIM OOOPYIOBAaHHEM, a TaKKe
MpaBwiIa o0palieHus ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU
T10 BBITIOJTHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB

33

ChopMHUpOBaHHOCTh YMEHHH IJIAHUPOBATh M BBIMOTHATH XUMHUYECKUN
SKCIEPUMEHT (TPEeBpAIIEHUsI OPraHUYECKUX BEIIECTB MPHU HarpeBaHUH,
MOJyYEHUE ITUJIEHA U U3YUYEHHUE €T0 CBOMCTB, KAUYECTBEHHBIE PEAKIIUH
OpPraHMYECKUX BEIIECTB, JeHATypalus OEIKOB TpU HArpeBaHHH,
[IBETHBIC PEAKIIMH OEIKOB) B COOTBETCTBUM C TpaBUJIAMHU TEXHUKH
0e30MacHOCTH Tpu OOpalleHHH C BEIMIeCTBAMU U J1TaOOPATOPHBIM
o0opy0BaHUEM; MIPEJCTaBIISITh pe3yJIbTaThI XUMHYECKOTO
JKCIIepUMeHTa B (opMe 3amucu ypaBHEHHUH COOTBETCTBYIOILIUX
peakmuii ¥ GopMyITHPOBaTh BHIBOJBI HA OCHOBE DTHX PE3YJIHTaTOB

34

CdopmupoBaHHOCTH YMEHUI TPOBOJAUTH BHIYHCICHUS 110 XUMUYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJMYECTBAa MCXOJHOIO BEIIECTBA MU
MPOAYKTA PEAKLUHU N0 U3BECTHBIM Macce, 00bEMY, KOTUYECTBY OJHOTO
13 UCXOJHBIX BEIIECTB WM MMPOTYKTOB PEAKIUH)

3.5

CdopMupoBaHHOCTH YMEHUH KPUTHYECKH aHaJM3UPOBAThH
XMMHUYECKYI0 HMH(OpMAIMIO, TOIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB
(cpenctBa MmaccoBoi nH(popMmalu, cetb UHTEpHET U ApyTHE)




3.6

ChopmupoBaHHOCTE yMEHHI COOMIONATh MpaBWIA AKOJIOTHUECKU
1enecoo0pa3Horo MoBeNeHUsT B OBITY M TPYJOBOM JAEATEIHLHOCTU B
LENSAX COXPAHEHHS CBOETO 3J0POBbS W OKpPYXAlOLEH NPUPOIHON
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS HA JKUBbIE OPraHU3MBI
Onpe/IeIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAsI CMBICI MOKa3aTess
I[IJK (mpenenpbHO AOMYCTUMON KOHIIGHTpAllMW), TIOSICHATH HaA
puMepax CrnocoObl YMEHBIICHUS M MPEIOTBPAIICHHUS UX BPEIHOIO
BO3JICHCTBUS HA OPraHU3M YeJIOBeKa

11 KVIACC

Kox
NpoBePsSIEMOro
pe3yJbTarTa

1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o01ero odpa3soBanusi

TeopeTnyeckre OCHOBbI XUMUHU

1.1

1.2

Bnanenne cucremMoil XMMHMYECKMX 3HAaHUW, KOTOPAas BKJIFOYAECT:
OCHOBOTIOJIATAIOIIE  TOHATHS  (XMMHUYECKHUH  DJIIEMEHT,  aToOM,
3JIEKTpOHHAs 000JI0UKa aToMa, S-, p-, d-3JEKTPOHHBIE OPOUTAIIM AaTOMOB,
HWOH, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHYECKas CBS3b, MOJIb, MOJISIpHAsT Macca, MOJISPHBIN
00BbEM, KpUCTAJUIMYECKass peIIETKa, TUIBl XUMHYECKUX peaklui
(OKHCITUTEIEHO-BOCCTAHOBUTENIBHBIE, OK30- H  SHIOTEPMHUYECKHE,
peaki HOHHOTO OOMEHa), PacTBOp, SJIEKTPOIUTHI, HEINEKTPOJIHTHI,
AJIEKTPOJIMTAYECKAS] ~ JUCCOLMAIMSA, OKHUCIHUTENb, BOCCTAHOBHUTEID,
CKOpPOCTh XMMHYECKON pEaKlid, XUMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHsSl DIEKTPOJUTHYECKON aucconuanuu, [lepuoaumdeckuii
3akoH [[.JM. MenzeneeBa, 3aKOH COXpPaHEHUsI MACChI), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMHUH, (PAKTOIOTUIECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, TONYYEHMH U O€30MacHOM HCHOJIB30BAHUU BaKHEUIIHX
HEOPTaHWYECKUX BEIIECTB B OBITY M TMPAKTUYECKON EATEeIHhHOCTH
YyeJ0BeKa

C(I)OpMHpOBaHHOCTB YMCHI/Iﬁ BBISABIIATE XapPAKTCPHBIC IIPU3HAKH U
B3aMMOCBA3b HU3YUYCHHBIX HOHHTI/II)’I, MNPUMCHATE COOTBCTCTBYIOIIUC
NOHATUA TIPpU OIMCAHUHU CTPOCHUA U CBOICTB HEOPTaHNYCCKUX
BCIIECCTB U HX npeBpameHI/Iﬁ; BBIABJIATH B3aUMOCBA3b XHMHUYCCKHUX
3HaHUH C IIOHATHUAMU u NpeaACTaBJICHUAMU APyrux
€CTCCTBCHHOHAYYHBIX MIPEAMETOB

1.3

Brnajenue OCHOBHBIMH METOJaMH HAyYHOTO IIO3HAHHS BEUIECTB H
XUMHYECKUX sBICHUN (HaOmIOJqeHWe, W3MEpEeHHue, JKCIEPUMEHT,
MOJICIIMPOBAHNUE)

1.4

ChopMupoBaHHOCTE yYMEHHI OMNPENENATh BaJCHTHOCTh M CTENEHBb
OKHCJICHUSI XHUMHUYECKUX OJJIEMEHTOB B COCIUHEHUAX PA3JTUYHOTO
COCTaBa, BHUJ  XUMHYECKOM  CBS3U  (KOBaJCHTHAas, HMOHHAs,
MeTaJUTMYeCKasi, BOJOPOJIHAS) B COCIUHECHHSIX, TUI KPUCTAIUIMUECKOU




1.5

pPEMIETKH KOHKPETHOTO BEIIEeCTBA (ATOMHAs, MOJCKYJIsIpHas, MUOHHAS,
MeTaJUTMYeCKas)

ChopmMupoBaHHOCTh YMEHUN OMPEAENATh XapaKTep Cpelbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COEAUHEHUI

1.6

ChopmupoBaHHOCTE ~ YMEHHUS  KJIAcCH(UIUPOBATH  XUMHUYCCKUE
peaKIyy MO Pa3IMYHBIM MPU3HAKaM (YHCITy ¥ COCTaBY PEarnpyrOIIuX
BEIIECTB, TEIIOBOMY J(h(]eKTy peakiuu, HW3MEHEHUIO0 CTereHen
OKHCIICHHST ~ DJIEMEHTOB,  OOpaTHMOCTH  PEaKIMH,  Y4acTHUIO
KaTaJu3aTopa)

1.7

1.8

ChopMupoBaHHOCTh YMEHUH  COCTABIIATH YpaBHEHHUS  PEaKIUi
pPa3JIMYHBIX THUIIOB, MOJHBIE W COKpAIIEHHBIE YpPABHEHUS pPEAKUUN
HMOHHOTO 0OMEHA, YUUTHIBAsI YCIOBHS, IPH KOTOPHIX 3TH PEAKIIUU HIYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIIUU, MOATBEPIKIAIOIINE
Ka4eCTBEHHBII  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BEUIECTB,
pacro3HaBaTh OMNBITHBIM IyTEM HOHBI, MPUCYTCTBYIOUIUE B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX BEILIECTB

1.9

1.10

ChopmupoBaHHOCTh YMEHHI PacCKphIBaTh CYIIHOCTh OKHCIUTEIBHO-
BOCCTaHOBUTEIBHBIX peakiuit MOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peaklMy OT pa3InNyHbIX (JaKTOPOB

1.11

CpopMHUpPOBAaHHOCT, yMEHUH  OOBSCHATH  XapaKTep  CMEIICHHS
XUMHUYECKOIO PABHOBECHUS B 3aBUCHUMOCTH OT BHEIIHETO BO3JACHCTBUS
(npunnun Jle HlaTtenbe)

OO6m1ast 1 HeOpraHu4vecKasi XuMHs

2.1

2.2

CpopMHUpOBaHHOCT YMEHHI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa JI.. Menneneena u JIIEMOHCTPUPOBATH €ro
CHUCTEMATU3HUPYIOIIYI0,  OOBSCHUTEIBHYHD UM  TPOTHOCTHYECKYIO
byHKIIUN

CdopmupoBaHHOCTh YMEHUI XapaKTepU30BaTh JIEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuognueckoit
cuctemMbl xuMuueckux siemeHToB J[.M. MeHneneeBa, uCIoONb3ys
MOHATHSL «S-, p-, d-dJEKTPOHHBIE OpOUTATN», «IHEPreTHUECKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  W3MEHEHHUS  CBOMCTB
XUMUYECKHUX AJIEMEHTOB M MX COEAMHEHUH MO MepuoiaMm M Tpynmnam
[Tepuonnueckoit cucrembl XuMuueckux 31eMeHToB .M. Menaeneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIME
XMMHYECKHE CBOMCTBA HEOPTAHUUYECKUX BELIECTB PA3IUYHBIX KIACCOB,
MOATBEPKIAaTh  CYLUIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKAY
HEOPraHWYECKMMH  BEUIECTBAMM  C  IIOMOLIBIO  ypaBHEHUH
COOTBETCTBYIOIMX XUMUYECKUX PEAKIIMH

24

ChopMUPOBAaHHOCTh ~ YMEHHMI  yCTaHABIMBATh  PUHAIICIKHOCTH
HEOPTaHMYECKUX BEHIECTB MO MX COCTaBY K OMPEICIEHHOMY KiIaccy
(rpynme) coenuHEHUHN (MPOCTHIE BEIIECTBA — METAJUIBI U HEMETaJUTbI,
OKCH/[Ibl, OCHOBAHUSI, KUCIIOTHI, aM(OTepHbIE TUAPOKCHIBI, COJIH)

2.5

ChopMupoBaHHOCTh YMEHUH HCIIONIB30BaTh XMMUYECKYIO CHMBOJIUKY
JUIs  cocTaBiieHUs (OopMyJl BEIIECTB U YpPaBHEHUH XUMHYECKHX




2.6

2.7

peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u tpuBuaiibHble
Ha3BaHUS OTJACJIbHBIX HEOPraHUYECKHX BeHIeCTB (yrapHblid Tas,
YIJIEKUCIIBIA Ta3, aMMMaK, Trami€Has W3BECTb, HETAIIEHAs W3BECTb,
MUTHEBAs COJIA, TUPHUT H JIPYTHE)

ChopMHUpPOBAaHHOCTh, YMEHHH XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3TUYHBIX KIACCOB,
MOJTBEPXK/IAaTh  CYINIECTBOBAHME  TECHETHYECKOW  CBS3M  MEXIY
HEOPTraHWYECKMMH  BEUIECTBAMH  C  [OMOIIBIO  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA

CdopmupoBaHHOCTh YMEHH MJIAHUPOBATH M BBIOIHATH XUMUYECKUN
9KCIIEPUMEHT (pa3jIoKEHHE IIEpOKCUIa BOAOpPOJAa B IPUCYTCTBUU
KaTaJlu3aTopa, ONpelesieHue CpeAbl PacTBOPOB BEUIECTB € MOMOIIbIO
YHHUBEPCAJIBHOTO WHAMKATOPA, BIHMSHHUE pA3IMYHBIX (PAKTOPOB HA
CKOpPOCTh ~XMMMYECKOH peaklMH, peaklud HOHHOTO oOMeHa,
KayeCTBEHHBIC PEAKIUU Ha Cynb(]ar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTUOH aMMOHMS, PEIIEHHWE S3KCHEPUMEHTANbHBIX 3a/ad IO TeMaM
«Meramnb» u «HemeTanabl») B COOTBETCTBUU C MpaBWJIaMU TEXHUKHU
0e30MacHOCTH TpU OOpalleHHH C BeUIECTBAMH U J1aOOPaTOPHBIM
00opya0BaHUEM; IIPEACTABIIATh pe3yabTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (QopMe 3amucu YpaBHEHHl COOTBETCTBYIOIIMX
peakiuii 1 GOpMyYITHPOBATh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB

2.8

2.9

CpopMHUpOBAaHHOCT, YMEHUN COOJIOJATh TMpaBHJIa TOJIb30BaAHUS
XUMHYECKON TOCyA0N M NabopaTopHBIM OOOpYyIOBAaHUEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEMECTBAMHU B COOTBETCTBUHU C MHCTPYKIUSMU
IO BBITIOJIHEHUIO J1a00paTOPHBIX XUMUUYECKUX OMBITOB

CdopMupoBaHHOCTH YMEHHI XapakTepHU30BaATh XUMHYECKHE
IIPOLIECCHI, JIEKALIUE B OCHOBE NMPOMBIIUIEHHOIO IOJYYEHUS CEPHOMN
KHCIIOTBI, aMMHaKa, a Takke c(pOpMHUPOBAHHOCTH IMpPEACTaBICHUI 00
Oo0IMX HAyyHBIX [MPUHLOMIAX M  OSKOJIOTMYECKUX  Ipobdiiemax
XMMHYECKOT0 IPOU3BOJICTBA

XUMHUA U KU3HL. PacuéTrl

3.1

3.2

33

CpopMHUpPOBAHHOCTh TPEICTABICHUNA O XUMHUYECKOW COCTABIISIIOIIECH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpPA, POJM XHUMHUU B TO3HAHUU
SBJICHUA TPUPOABI, B (OPMHUPOBAHUU MBIIUICHUS W KYJbTYpPBI
JTUYHOCTH, €€ (PYHKIIMOHAIHHOH TPaMOTHOCTH, HEOOXOAMMOW JUIs
pelieHusT TPAKTUYECKUX 3a7a4 U IKOJOTHYECKH OOOCHOBAHHOTO
OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOJTHOM cpesie

CdhopMupoBaHHOCTD YMEHUU KPUTHYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(POpPMAIUIO, TOIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBOif KOMMYHHUKAIIUH, ceTh IHTEpHET U ApyTrHe)

CchopMupoBaHHOCTH YMEHHUH COOMIOJAaTh MpaBUiIa HKOJIOTHYECKU
1enecoo0pa3Horo MoBeNeHUs B OBITY U TPYAOBOM NESTEIBHOCTH B
LEIAX COXPAaHEHMUS CBOETO 3J0POBbs M OKPYXKAKOLICH NPUPOIHOU
Cpensl

34

OCOBHaBaTB OIIACHOCTb BOSIIGfICTBPISI Ha JKHUBBIC OpI‘aHI/ISMBI
onpeAeNEHHbIX BEIIECTB, MOHUMAas cMbIch nokaszatens [1/1K, moscHsaTh
Ha MpUMepax CrocoObl YMEHBIICHHUS U MPEeIOTBPAILCHHUS X BPEIHOTO
BO3JICHCTBUS HA OPTraHU3M YEJIOBEKa

3.5

CdopmupoBaHHOCTH YMEHHH MIPOBOANTD BBIUMCIICHUS c




MCIOJIb30BAHUEM TIOHSTHUS «MAaccoBas JOJIsl BEIIECTBA B PAacTBOPEY,
O00OBEMHBIX OTHOIICHHI Ta30B MPH XUMHYECKUX PEAKIHAX, MACCHI
BEILIECTBAa MJIM 00BbEMa Ta30B MO0 M3BECTHOMY KOJIMYECTBY BEIICCTBA,
Macce WK 00BbEMY OMHOrO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
TEIIoBOTO 3 (deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIIECTB, MPEBPAILCHUS i COXPAHCHUS SHEPTUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1

TeopeTnueckrne OCHOBbI OPraHU4YeCKOW XUMHUH

1.1

[Ipenmer opraHn4ecKkOd XMMHH: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJIyYEHUN HOBBIX BEIIECTB M MarepualoB. Teopusi CTPOECHHSI OpPraHUYECKUX
coenunenniit A.M. BytiepoBa, €€ OCHOBHBIE MMOJIOKEHUS

1.2

CrpykrypHble (GOpPMYJIBl OpPraHUYECKHUX BEIIECTB. [ OMOJIOTHS, H30MEpPHUS.
XuMudeckasi CBA3b B OPraHUYECKUX COCOUHEHMSX — OJUHAPHBIE M KpaTHbIE
cBs3u. [IpencraBienue o KiracCUpUKAIMA OPraHUIECKUX BEIIECTB

1.3

2.1

Homenkiiatypa oprannueckux COeIMHEHHH (CUCTeMaThyecKas) U TPUBUAIbHBIC
Ha3BaHUs BAXKHEUIINUX IIPEICTaBUTENICH KIIACCOB OPTaHUUYECKHUX BEILIECTB
YTi1eBoaopo bl

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — IpocTenIne
MPEJICTAaBUTENIM allKaHOB: (U3MYECKHMEe M XUMHUYECKHE CBOWMCTBA (peakiuu
3aMEIIEHUS U TOPEHUs), HaXOXKACHHUE B IPUPOJIE, TIOJYyUYEHUE U IPUMEHEHHE

2.2

23
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AJKeHBI: COCTaB U CTPOECHHUE, FOMOJIOTMUECKUH psf. DTWIEH M NpPONWIEH —
MPOCTEHIINE MPEICTAaBUTENIN AJIKeHOB: (HM3MUYECKHe M XUMHUYECKHE CBOICTBa
(peakuuy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATAlUU, OKHUCIEHUS |
MOJIUMEPHU3ALNH ), TOJTyYeHUE U IPUMEHEHHE

Anxaguensl: Oyrtaauen-1,3 u MetunOytanueH-1,3: cTpoeHue, BaxHeHne
XUMHYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydyeHrne CHHTETHUECKOTO
KayuyyKa U Pe3UHBI

AJKHHBI: COCTaB U OCOOCHHOCTU CTPOCHMS, TOMOJIOTHYECKUHN psii. ALETUIICH —
MPOCTEHIINKM TPEICTaBUTENIb AJIKHHOB: COCTaB, CTpOEHHE, (U3HUECKUEe U
XMMUYECKHE CBOMCTBA (peakiy THAPUPOBAHMS, raIOTEHUPOBAHNUS, THIPATAIIH,
TOpPEHMsI ), TOJyUYEeHUE U IPUMEHEHHE

2.5

Apenbl. beHzon: cocraB, cTpoeHue, (PU3MUECKHE U XUMHYECKHE CBOWCTBA
(peakuu rajJoreHupoBaHusl U HUTPOBAHMS ), IOJyUYEHUE U TpUMEHeHue. Toryour:
COCTaB, CTpoeHHE, (u3nyeckue W XHUMHYECKHE CBOWCTBa  (peakuuu
TaJIOTEHUPOBAHUSI W HUTPOBAHUS), MOJYYEHHE M HpUMEHEHUEe. TOKCUYHOCTH
apeHoB. ['eHeTHyeckas CBSI3b MEXIY YTIJIE€BOJIOPOJAMU, MNPUHANICKANMUMHU K
pa3IMYHBIM KJIaccam

2.6

[Ipupoanbie HCTOYHUKH YTIIeBOAOPOA0B. [IpupoaHblii ra3 u nonyTHble HEPTIHBIE
ra3sl. Hegtp 1 e€ mpoucxoxnenue. CrnocoObl nepepaboTKH HePTU: MEPETrOHKa,
KPEKHUHT (TepMUYECKH, KaTamuTH4eckuii), muponus. [IpoaykTel mepepaboTku
He(PTH, UX MPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITYy. KamMeHHbIH yromas u
MIPOJYKTHI €ro nepepaboTKu

Kucnoponcoaep:xaiiue opraHndeckue CoeAMHEHUS

3.1

[IpenenpHble OHOATOMHBIE CIUPTHL. METaHO U 3TAHOIN: CTpOeHUE, HU3NYECKUE
U XUMHYECKHE  CBOWcTBa  (peakuMh C  aKTUBHBIMH  MeETajllaMH,
raJIor€HOBOJIOPOIAMU, TOpEHHE), MpUMeHeHHe. BoJaoponHble CBS3U MeXay
MOJIEKYJIaMH CTIUPTOB. JleicTBHE MeTaHOJia UM 3TaHOJA Ha OPraHU3M YeJIOBEKa.
MHoroatoMHble CIUPTHI. DTUICHIVIUKOIb U TIUIEPUH: CTPOCHUE, PU3NYECKHE U
XUMUYECKHE CBOWCTBa (B3aUMOJEHCTBUE CO  IICJIOYHBIMU  METaJJIaMH,
KauecTBEHHAas] peakiusi Ha MHOroaTOMHbIe crnupThl). JleiicTBHe Ha OpraHu3M




YCJIOBCKaA. HpI/IMeHeHI/IC TJIMICPHHA U OTUJICHIJIUKOJIA

3.2

3.3

3.4

3.5

3.6

4.1

4.2

5.1

5.2

@DeHOT:  CTPOCHHE MOJICKYJbI, (U3WYECKHEe W XUMHYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue penona

Anpaeruipl ¥ KeToHbI. DopMaIbACTUI, alleTAIBACTH: CTpOeHUE, (U3HUCCKUE H
XUMHUYECKUE CBOMCTBA (pPEaklUM OKUCIEHUS U BOCCTAHOBJICHMS, KAUECTBEHHBIC
pEeaKIum), MOJTyYeHHUEe U TPUMEHEHNE

OAHOOCHOBHBIE MpeaeTbHble KapOOHOBBIE KUCIOTHL. MypaBbuHAsi M YKCyCHas
KHUCJIOTBI: CTPOCHUE, PU3HUECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE JUIs
Kjlacca KHCJIOT, peakius »TepuduKalnuu), TMOJy4yeHHEe U IPUMEHEHHUE.
CreapuHOBasi ¥ OJICMHOBAsl KUCIOTHI KaK MPEICTABUTENH BBICIIMX KapOOHOBBIX
KHCIOT. Mbljia Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEe AeCTBHE

Crnoxubie 3¢upbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xxupoB. [Ipumenenue xupoB. buonorudeckas poJib
KUPOB

VYrieBonbl: coctaB, KiaccupUKAIMA YriaeBOAOB (MOHO-, AU- U IMOJHCAXapPUIBI).
I'moko3a — mpocTedmmii MOHOCaxapuja: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI,
¢bu3nveckre 1 XUMHYECKUE CBOMCTBa (B3aumozeiicTBue ¢ ruapokcuaom meau(1l),
OKHUCJICHHE aMMHa4yHbIM pacTBopoM okcuaa cepedpa(l), BoccranoBieHue,
OpOXKEHHE TIIOKO3bl), HAaXOXJIEHHE B NPUPOJE, NMPUMEHEHHE, OMOJIOTHYECcKast
poiib. @otocunTe3. PpyKTO3a KaK M30MEp IIIIOKO3bl. Kpaxman u 1nemntono3a Kak
npupoaHble noiaumepbl. CTpoeHHe KpaxMmana M Leulrosio3bl. Pusznueckue u
XMMHYECKHE CBOMCTBA Kpaxmaiia (TUIPOIH3, KAUeCTBEHHAs! PEAKIIHsI C HOJI0OM)

A30Tcozlep>i<amne OpraHn4ceCKuC COCANHCHU A

AMUHOKHUCIOTHl KaKk amMQoTepHble OpraHuyYecKue coequHeHus. duznueckue u
XUMUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha TpuUMepe IIHIuHA). buonormdyeckoe
3Ha4Y€HHE aMMUHOKHUCIOT. [lenTuasl

benkn Kkak mpUpPOIHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpPUYHAs U TPETUYHAs CTPYyKTypa OenkoB. XMMHUYECKHE CBONCTBA OEIKOB:
THJIPOJIN3, ACHATYypalts, KaUeCTBEHHbIE PeaKkIMK Ha OeJIKH

BBICOKOMOHCKYHSIPHBIC COCOUHCHUA

OcCHOBHbBIE TOHSTHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHD NOJUMEPU3ALINH, CPEAHSISI MOJIEKYJIIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHHH —
MIOJINMEPHU3ALUS U TOJMKOHIEHC AL

OKCIIEpUMEHTAJIBHBIE METOJbl M3YUEHUS BELIECTB W HUX MPEBPALICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIacTMAacc,
Kay4dyKoB. [TosryueHne CHHTETHYECKOr0 KayuyKa U PE3UHBI

11 KJIACC

Kon
1

IIpoBepsieMblii 3JIEMEHT COACPKAHUS
TeopeTnyeckre OCHOBBI XUMUU

1.1

XUMUYECKUH 371eMeHT. ATOM. S1apo aroma, M30TOMBL. DIEKTPOHHAs 000I0YKA.
OHepreTnyeckue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-IIEMEHTHI.
OcCoOEHHOCTH pacIpeesIeHUs JIEKTPOHOB 110 OPOUTANISAM B aTOMax 3JIEMEHTOB
NEPBbIX YETHIPEX MEPHOO0B. DIEKTPOHHAS KOH(UTYpalLlUsi aTOMOB

1.2

IIepnonnueckuit 3akoH u [lepuoanyeckas cucreMa XUMH4YECKHUX 31emMeHToB JI.1.
MenpeneeBa. CBsi3b NEPUOAMYECKOrO0 3akoHa W Ilepuoauyeckoil CHCTEMBI




1.3

xumMuyeckux vieMeHToB .M. MenzaeneeBa ¢ COBpEMEHHON TEOPHUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHsSI CBOMCTB XUMHMUYECKUX D3JIEMEHTOB U
06pa3yeMHx HMHU TPOCTBIX M CJIOXHBIX BCIICCTB IO TI'pylIaM M IICpUOIaM.
3HayeHHe NepUOIUUECKOro 3aKOHA B pa3BUTHH HAYKH

Ctpoenune BemniecTBa. XHUMHYECKas CBsI3b. BHJIBl XMMHUYECKOW  CBS3HU
(koBasieHTHAsi HEMOJISIpHAsE M TOJspHasi, HMOHHAs, MeTajuindeckas). oHbr:
KaTHOHBI U aHHMOHBI. MeXaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHUUYECKOW CBSI3H
(0OMeHHBIN ¥ TOHOPHO-aKLENTOPHBIH). BomopoaHas cBs3b

1.4

BanentHocTb. DnekTpooTpuniareabHOCTh. CTEreHb OKUCIICHUS

1.5

BemecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. THIBI KPUCTANIMYECKUX PEIIETOK. 3aBUCHUMOCTb CBOMCTBA
BEUIECTB OT TUNA Kpucrajmyeckod pem€rku. IlonstTue o aucrnepcHbIX
cucremax. VICTUHHBIE M KOJUIOMJAHBIE pacTBOpbl. MaccoBasi J0Js BELECTBA B
pacTBope

1.6

1.7

Knaccudukanus Heopranndecknx coenHeHnit. HoMmeHknarypa HeopraHmuecKux
BELICCTB
Xumuueckas — peakius.  Kmaccudukanms ~— XMMHYECKMX — peaknuid B

HeOpFaHquCKOﬁ n OpraHquCKOﬁ XHMHH. 3aKOH COXpaHCHHA MACChl BCIICCTB,
3aKOH COXpPaHCHUA U MMPCBPALICHUA SHCPIUH ITPHU XUMHUYCCKUX PCAKIUAX

1.8

CKOpoCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB

1.9

1.10

1.11

OOpatumble peakiuu. XUMHYECKOe paBHOBecHue. DaKTOpBI, BIUSIONME HA
COCTOSIHHE XUMHUYECKOro pasHoBecus. [Ipunnun Jle I1larense

OnekrponuTndeckas aucconuanms. CuiabHbIE M ciaObie 3nekTpoiuthl. Cpena
BOJHBIX paCTBOpOB BCIIICCTB: KHUCJIasd, HeﬁTpaJ'II;HafI, mIeJiIouHasl. PeaKHI/II/I HOHHOTO
oOMeHa

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU
Heoprannueckas xumus

2.1

2.2

Hemeramnsl. [lonoxxenne HemeramwioB B [lepuogudeckoil cucreMe XUMHUYECKUX
anementoB J[.M. MenzneneeBa U 0COOEHHOCTH CTpoeHMs aToMoB. duznyeckue
CBOMCTBa HEMETAJIOB. AJIJIOTPOIHS HEMETAIJIOB (Ha MpUMepe KUCI0pO/ia, CEPHI,
docdopa u yriaeposa)

XUMHUYECKHUE CBOMCTBA BaXKHEWIINX HEMETAIOB (TaJIOT€HOB, CEphbl, a30Ta,
dbochopa, yrimepoma W KpeMHHUS) U HUX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOACOAEPKAIIMX ~ KUCIOT, BOJOPOJHBIX coenuHeHuit). I[Ipumenenue
BOKHEHIINX HEMETAJUIOB U UX COCTMHEHUH

2.3

2.4

Meramnsl. Ilonoxenne wmeramwioB B Ileprognmdeckoil cuUCTEME XMMHYECKUX
anemenToB J[.. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0UYEK
aToMoB MeTayuioB. OO0mMe Gpuzndeckue cBoicTBa MeTaioB. CIijlaBbl METAJIIOB.
DNEeKTPOXUMHUYECKUH Psiji HAPSXKEHU METAJIOB

XUMHUYECKUE CBOMCTBA BAKHEHIIMX METAJUIOB (HATpUM, Kanuil, KajabluH,
MarHui, aJlOMUHUN, ITUHK, XpOM, JKeJie30, MeIb) W WX coeauHeHuid. OOmme
CrocoObI MOTY4YeHHS MeTAJUIOB. [I[pruMeHeHre METaJUIOB B OBITY U TEXHHUKE

2.5

I'enetnyeckas cBSI3b HCOPIraHNMYCCKUX BCIICCTB, IPHUHAMICKANIUX K Pa3JIMYHBIM
Kj1accaM

XUMUS U )KU3Hb

3.1

Ponp xuMum B 00O€ClEUeHHHM SKOJOTHYECKOW, JHEPreTUYeCKOW M THIIEBOI
0€30MacHOCTH, pa3BUTUU MeaulUHbL. [loHSATHE O HayyHBIX METOAaX MO3HAHH




BCIICCTB U XUMHUYCCKUX peaKHI/If/’I

3.2

[IpencraBnenus o0 OOIIMX HAYYHBIX MPUHLUIAX MPOMBIIUIEHHOTO MOTYYECHUS
BO)XHEHIINX BemecTB. YenoBeK B MHUpE BEIIECTB M MaTEpUalIOB: BayKHEUIINE
CTPOUTENIbHBIE MAaTEpUaNbl, KOHCTPYKIMOHHBIC MaTepHajbl, KPacKH, CTEKIO,
KepaMHKa, MaTepuaibl JUIS DJICKTPOHUKH, HAHOMAaTEPHalbl, OPraHWYECKUEe WU
MUHEpaJIbHbIE y100peHuUs
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XuMHsT W 3J0pOBBE YEJIOBEKA: IMpPaBWIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MACHOTO UCITOIB30BaHUS MPErapaToB OBITOBOM XUMHH
B IIOBCEHEBHOMU KU3HU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
* Xumus. 10 knacc. 'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A.
AxmmonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

* Xumus. 11 xnacc. I'abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A.
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJIA
INa6puensa O.C., OctpoymoB N.I'., CnaakoB C.A. MeToandeckue MaTepuaibl
JUISL YUUTEIISL.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
https://m.edsoo.ru/ff0d210c
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