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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YPOBHE CpEIHET0 OO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHOBe DemepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit ®denepanumn», TpeOOBaHUN K pe3yibTaTaM
ocBOoeHMs (enepaibHON 00pa30BaTENbHOW MPOTPAMMBI  CPEIHEro OOIIEro
oopazoBanuss  (@OIl  COQO), npencraBnenHeix B DenepanbHOoM
rocyaapctBeHHOM oOpasoBarenbHoM cTtanaapre COO, ¢ yuérom Konuenmmu
npernojlaBanusi  y4yeOHoro  mpeamera «XuUMHsS» B 00pa3oBaTelIbHBIX
OpraHu3aIUAX Poccuiickoi Oenepauuy, peanu3yoImx OCHOBHEIE
o0Opa3oBaTeNbHbIE IPOTPAMMBI, 1 OCHOBHBIX MOJIOKeHUN «CTpaTeruu pa3BUTHS
Bocriutanuss B Poccuiickorn @epepanum Ha nepuon 1o 2025  ropa»
(Pacnopsxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0J0B K pa3pabOTKe MPOrpaMMbl IO XUMHUH, K ONPEIAEICHHUIO
oOmei crpateru OOy4YeHHUS, BOCIHUTAHHUS W Pa3BUTUSA  OOYYAIOIIMXCS
cpeacTBaMHu y4yeOHOTo mnpeaMera «Xumus» mist 10—11 kimaccoB Ha 0a3oBOM
YPOBHE  COCTaBWIM KOHUenTyalbHble mnonoxkenus @OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJied, COAEpX aHUsl, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHMM K YPOBHIO MOATOTOBKU BBITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHMU3aliM, SBISETCS HEOThEMIIEMON YacThIO HUX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpLIAIONIMM JTAallOM peal3allid Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUSA 3aKOHOB TMPHUPOJIbI, (OPMUPOBAHUS MHUPOBO33PEHUS U  OOIIEH
KyJbTYpPhl YEJIOBEKA, & TAaKXE SKOJOTMYECKH OOOCHOBAHHOTO OTHOILIECHUS K
CBOEMY 3JI0pPOBbIO U MPUPOAHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHue
oOydJarommxcsi Ha YpPOBHE cCpeaHero ooOmero oOpa3oBaHus CpeACTBaMHU
yueOHOro mnpenMera «XHUMHS», COAEpPKAHUE U TOCTPOEHUE KOTOPOTro
OTIpeJIeNICHBl B MPOTPAMME MO0 XMMHH C YYETOM CIelU(DUKA HAYKH XUMUH, €€
3HAYCHHUS B TIO3HAHUU MPUPOJILI M B MaTEPUATHHON JKU3HU OOIIECTBA, & TAKKE C
yu€ToM OOMMX 1eNed M TPUHIUIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBI Cpe/THero oo01ero oopa3oBanus B Poccuiickoii @enepanum.

XuUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK MTPaeT 0coOyIO pOjb B
COBPEMEHHOW LMBUIIN3AIIMH, B CO3/IaHUU HOBOW 0a3bl MaTEPHAIbHOMN KYJIbTYPHI.
Ona BHOCHT CBOW BKJIad B (OPMHUPOBAHHE PANMOHATIHLHOTO HAYYHOTO
MBIILIEHUS, B CO3/JaHUE LIETOCTHOTO MPEICTABICHUS 00 OKpYKaIOLEM MUPE KaK
O €IMHCTBE NMPUPOABI U YEJOBEKa, KOTOPOe (POPMHUPYETCS] B XMMUU HA OCHOBE
NOHUMAaHUsl BEIIECTBEHHOTO COCTaBa OKPYXAIOIIEr0o MHUpPA, OCO3HAHUS
B3aMMOCBSI3M MEXKIY CTPOCHHUEM BEIIECTB, MX CBOWCTBAMHU W BO3MOKHBIMU
00JaCTIMU TPUMEHEHUS.

TecHO B3aMMOAEUCTBYSl C JOPYTMMHM €CTECTBEHHBIMM HAayKaMH, XHUMHS
CTajla HEOTHEMJIEMON YacTbl0 MHUPOBOW KYyJbTYpbl, HEOOXOJUMBIM YCIOBHEM
YCIICITHOTO TPpyJAa U KU3HU KaXKA0ro uwieHa odmiectBa. CoBpeMEHHas XUMHUS
KaK HayKa CO3MJaTeiibHas, KaK HayKa BBICOKMX TEXHOJOIMH HampaBieHa Ha
pemieHne TI00AIbHBIX MPOOJIEM YCTOMYMBOTO pAa3BUTHS YEIOBEYECTBA —



CBIPEBOM, IHEPTETUICCKOM, MUIIIEBON, YKOJIOTHIECKOMN 0€30IMaCHOCTH U OXPaHbI
310POBBA.

B cooTBercTBUMU C OOMIMMHU HENSIMUA M MPUHIUIIAMH CPEIHETO OOIIEero
oOpa3zoBaHus cojepkanue Tmnpeamera «Xumus» (10—11 kmaccel, 0a30BbIi
YPOBEHb M3YYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOIICKYJIbTYPHYIO
NOJATOTOBKY  OOYyYalolmuxcsi,  HEOOXOJMMYI0 UM IS BbIpAOOTKH
MHPOBO33PEHYECKUX OPUEHTHUPOB, YCIEIIHOIO BKIIOUEHHUS B JKH3HBb COIMYMA,
NPOJOJDKEHUS  00pa3oBaHUsl B Pa3NUYHBIX OOJACTSAX, HE CBSI3aHHBIX
HETMOCPEACTBEHHO C XUMHUEM.

CocTaBnsomUMHA  npeaMeTa «XUMUs» SBISAIOTCS 0a30BbIE KypChl —
«Oprannueckas xumus» U «OOmas U HeopraHWyecKass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpP>)KaHMSI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOW HAyKH:
CHUCTEMa 3HAHUMN MO HEOPTaHMYECKON XUMUU (C BKJIIOYEHUEM 3HAHUN U3 oOIIen
XUMUH) U Oprannyeckor xumun. GopmupoBaHre JaHHOW CUCTEMBI 3HAHUN TIPH
U3YYEeHUU TMpeaMeTa O00ecleuyrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO
MHOT000pa3us BEUIECTB HA OCHOBE OOIIMX MOHSITHI, 3AKOHOB U TEOPUI XUMHUH.

CrpykTypa conepkaHusi KypcoB — «Opranndeckass xumusi» u «OoOmas u
HEOpraHuyecKas XUMUs» CPOpMHUpPOBaHA B MPOrpaMMe MO XUMHH Ha OCHOBE
CUCTEMHOI'O IOJXO0Jla K M3yYeHHUI0 Y4eOHOro Marepuaiga U 0OyClIOBJIEHA
UCTOPUYECKH OOOCHOBAaHHBIM  pa3BUTUEM 3HAHUNW HaA  ONpeAENEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypc€ OPraHMYECKOW XHMHM BEIEeCTBa
paccMaTpHUBAOTCS HA YPOBHE KIIACCUYECKON TEOPUH CTPOCHHSI OPraHUYECKUX
COCIMHEHUW, a TakKe Ha YpPOBHE CTEPEOXMMHUYECKHMX M DJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHHH BemecTB. (CBeneHHs 00 H3y4yaeMbIX B Kypce
BEILIECTBAX [JAIOTCS B pa3BUTUU — OT VYIJEBOJAOPOAOB IO  CIOKHBIX
OMOJIOTMYECKH AaKTHUBHBIX COeAMHEHW. B Kypce opraHmyeckod Xumuu
MOJIY4alOT pa3BUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOILIEro
oOpa3oBaHUsl TEPBOHAYAIbHBIE MPEACTABICHUS O XHUMHUYECKOH CBS3H,
KJIAaCCU(PUKALMOHHBIX IPU3HAKaX BEIIECTB, 3aBUCHUMOCTH CBOMCTB BELIECTB OT
UX CTPOEHMS, O XUMUYECKON pEaKIUu.

[Ton HOBBIM yrjoM 3peHHs B MpeaMere «XHUMHsS» 0a30BOro ypoBHS
paccMaTpuBaeTCsl M3YYEHHBI Ha YpOBHE OCHOBHOTO 0OmIero oOpa3oBaHUs
TEOPETUUECKU Marepuas U (PAKTOJOTMYECKHE CBEICHUS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B yacTHOCTH, B Kypce «OO0miast 1 HeopraHudyeckas
XUMHsD» OOy4YaroIKUMCsl TPEIOCTaBISETCS BO3MOXKHOCTH OCO3HATh 3HAUYEHHE
NEPUOIMYECKOT0 3aKOHA C 00IIETEOPETUUECKUX U METO0JIOTMUECKUX MO3UIIUH,
riyoke MOHATh HUCTOPUYECKOE H3MEHEHHE (YHKIUH 3TOro 3aKkoHa — OT
000011aro11Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Enunas cuctema 3HaHUN O BaXKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX M NMPUMEHEHUU, & TAKKE O XMMHUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MPOTeKaHus AomnoyiHsercss B kKypcax 10 m 11 kmaccos
AJIIEMEHTaMHU COAEPKAHUSA, MUMEIOIUMU KYJbTYPOJOTMYECKUA W MPUKIATHOU
XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT IMOHWMAHUIO B3aMMOCBSI3M XHMHH C
JPYTMMHU HayKaMH, pacKpbIBalOT €€ poJib B MO3HABATEIILHOM M MPAaKTHYECKOU
JIESITEIBHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K MPOIECCY



TBOpYECTBA B 00JIACTH TEOPUHU U TIPAKTUUECKUX TMPHIIOKEHUI XUMHH, TIOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCSA B OOIIECTBEHHO W JUYHOCTHO 3HAYHUMBIX
npo0semMax, CBI3aHHBIX C XUMUEH, KPUTHUYECKH OCMBICINBATh MH(OPMAITUIO H
MPUMEHTh €€ i1 TOMNOJIHEHWS 3HAHWW, PEIICHHS WHTEIUIEKTYaJbHbIX U
DKCIEPUMEHTAJIbHBIX HCCIIEIOBATENIbCKUX 3aJa4y. B  1enoMm cojaepkaHue
y4eOHOro mpeamera «XuMHUs» JaHHOTO YPOBHSI U3y4Y€HHUS OPUEHTHPOBAHO HA
dbopmupoBaHre y 00y4arOMIMXCsI MUPOBO33PEHUECKOW OCHOBBI JIJIsi TOHUMAHUS
bunocodckux uaeH, TakMX Kak: MaTepUaTIbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYEeCcKOro Mupa, OO0YCIOBICHHOCTh CBOMCTB BEIIECTB UX COCTaBOM U
CTPOCHHEM, IO3HABAEMOCTh MPUPOJHBIX SIBICHUW MNYTEM OJKCICPUMEHTA U
pEeIIeHHs] TPOTHBOPEYUH MEXKIy HOBBIMH (akTaMd H TEOPETUYECKUMHU
MPEANOChUIKAMU, OCO3HAHUE POJIM XUMHUU B PEIICHUH YKOJOTUUECKUX MPOOIIeM,
a Takke MpoOyieM COEpPEeKEeHUs] PHEPreTUUECKUX PECYPCOB, ChIPbs, CO3JaHUs
HOBBIX TEXHOJIOTHI U MaTEpPUAJIOB.

B mnnane pemieHust 3a7ad  BOCHHUTAaHUSA, PA3BUTHSL W COIMATU3AIlUU
00y4Yaromuxcsi MPUHSITHIE MPOrPAMMON MO XUMHUM TMOJXOJbl K OMNPEACIICHUIO
COJIEp)KaHUsI U TIOCTPOCHHS TMpeAMeTa MpeaycMaTpuBalOT (HOpPMHUpPOBAHUE
YHUBEPCAIBbHBIX YyYEOHBIX JEHCTBUN, HUMEIOIMMX 0a30BO€ 3HAYEHUE IS
pa3IMYHBIX BUJOB JIEATEIHOCTH: pEIIeHUs MpoOsieM, IMOUCKA, aHalu3a U
oOpaboTku  uWHGOPMAIMHA, HEOOXOIUMBIX JUISI  IPHOOPETEHHs]  OIbITa
IPAKTUYECKOM U HCCIENOBATEIILCKOW NESITEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE
MECTO B IIO3HAHUU XUMHUH.

B npaktuke mpenogaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK W Ha YpPOBHE cpeaHero oOmero oOpa3oBaHuUs, MOpU
OTPENICICHUH COJIePKATEILHON XapaKTEPUCTUKH IeJIe H3ydeHUs Mpeamera
HaMpaBJICHUEM TMEPBOCTCIEHHON 3HAYMMOCTH TPATUIUOHHO MPU3HAETCS
dbopMUpOBaHHE OCHOB XHUMHUYECKOM HaykKuM Kak oOOJacTU COBPEMEHHOIO
€CTEeCTBO3HAHUSI, MPAKTUUYECKON JEATeIbHOCTH 4YeJOBeKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHPOBOW KylbTypbl. C METOIMYECKON TOYKH 3PEHUS] TaKOU
NOAXOJ K ONPEACNICHUIO IeJIe MW3y4eHUus NpeaAMeTa SBISIETCS BIIOJHE
ONpaBAaHHBIM.

CornacHo NaHHOW TOYKE 3PEHHUS TJIaBHBIMU LEISMH HU3YyYEHUS MpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 1) siBisIFOTCSA:

e (opMmupoBaHHME CHCTEMBbl XHUMHUYECKHUX 3HAHUHW KaK BaKHEHIICH

COCTABJISIIOIIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B OCHOBE KOTOPOM
JIekKaT KJIFOYEBbIE TTOHATHS, GyHIaMEHTAIbHBIC 3aKOHBI U TEOPUU XUMHUH,
OCBOCHHE sI3bIKa HAYKH, YCBOCHUE U TTOHMMAHUE CYIIHOCTH JOCTYITHBIX
000011IeHNI T MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHUE ¢ UCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHHS;

e (dopmMupoBaHWE W pa3BUTHUE TMPEACTABICHUN O HAYYHBIX METO/ax
MO3HAHUS BEMIECTB M XHMHYECKUX PEAKIUHA, HEOOXOAUMBIX IS
NpUOOpPETEHUS YMEHHW OpPUCHTUPOBATHCSA B MHUPE BEIIECTB U
XUMHUYECKUX SIBJICHUHN, UMEIOIIUX MECTO B MPUPOJE, B MPAKTUUECKON U
MOBCEIHEBHOM KU3HH;



® pa3BUTHE YMEHUM U CHOCOOOB  NEATEIbHOCTH, CBSI3aHHBIX C
HAOMIOJEHUEM U OOBACHEHHWEM  XMMHMYECKOTO  JKCIIEPHUMEHTA,
COOJIIO/IEHHEM IIPAaBUJI OE€30M1aCHOTO OOpAIEHHsI C BEIECTBAMM.

Hapsiny ¢ oTuM, conepikarenbHas XapakTEepUCTUKa LeJdel u  3aaay
U3yYEHHUs TpeaMeTa B MporpaMme Mo XMMHUM YTOUHEHA U CKOPPEKTUPOBaHA B
COOTBETCTBUM C HOBBIMH NPHUOPUTETAMU B CHCTEME CpPEIHEro OOIIero
oOpazoBanusi. CerofHs B MPENOJABAHUNA XUMHUHM B OOJbIIECH CTENEHU OTHAETCS
OPEINOYTEHUE  MPAKTUYECKOW  KOMIIOHEHTE  CoAep)KaHus  oOydeHwus,
OPUCHTHPOBAaHHOW Ha TMOATOTOBKY BBIMYCKHHKAa 0011€00pa30oBaTeNIbHOM
OpraHu3aliy, BIAJCIONIET0 HEe HaOOpoM 3HaHUN, a (YHKIMOHAIBHOM
IrPaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHHUSIMH aKTUBHOTO TOTYYCHHS 3HAHUHN
Y IPUMEHEHUS UX B PEATbHOM JKU3HU AJIA PEIICHUS MPAKTUYECKUX 3a]ad.

B cBsa3u ¢ 3TMM npu U3y4YeHUM NpeaMmeTa «XHMHS» JOMUHHUPYIOIIEe
3Ha4YeHHE NMPUOOPETAIOT TaKUE LENH U 33J]a4H, KaK:

ajanrtanus OOy4YaloIIMXCS K YCJIOBHUSM JMHAMUYHO pa3BHBAIOIIETOCS
Mupa, (GOPMUPOBAHME HHTEJUIEKTYalbHO Pa3BUTON JINYHOCTH, TOTOBOM K
caMo00pa30BaHHUIo, COTPYIHUYECTBY, CaMOCTOSITEIbBHOMY  IPHUHSTHIO
IPaMOTHBIX PELIEHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsX, CBA3AHHBIX C
BELIECTBAMU U UX IPUMEHEHHUEM;

dopMupoBaHue y OOy4YalOIIMXCS KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHLIUI), MMEIOMIMX YHUBEpPCAJbHOE 3HAUEHUE /JI1 Pa3IMYHbIX BUIOB
NEeATEIbHOCTH: pelIeHus mpo0sem, MorckKa, anaiusza 1 00padoTku nHpopmanuu,
HEOOXOAMMBIX [JIsl MPUOOpPETEHUsl OMbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
BAKHOE MECTO B TO3HAHUM XHMHHM, a TaKXke i1 OLUEHKH C MO3HUIHHA
HKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIUSHUSA BEIIECTB U XMUMHYECKUX
MPOLIECCOB HAa OPTraHU3M UYEJIOBEKA U MPUPOIHYIO CPELY;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEW O00yYaronuxcsi: CIOCOOHOCTH CaMOCTOSITENIBHO TPHOOPETAThH
HOBBI€ 3HAaHHS IO XMMHUU B COOTBETCTBUU C JKM3HEHHBIMU MOTPEOHOCTSIMU,
UCIOJIb30BaTh COBPEMEHHbIE WH(OPMALMOHHBIE TEXHOJOTUU MAJI1 TOHCKA U
aHalyM3a yduyeOHOW ¥  HAYYHO-TIONMYJNSAPHOM HWHGOPMALMU XUMHUYECKOTO
COJIep KaHUS;

dbopMUpOBaHHE U pa3BUTHE Y OOYYAIOIIUXCS AaCCOIMATUBHOTO W
JIOTUYECKOTO MBIIUICHHS], HAOII0AaTEeIbHOCTH, COOPAHHOCTH, AKKYpPAaTHOCTH,
KOTOpbIE OCOOEHHO HEOOXOAUMBbI, B YACTHOCTH, MpU IUIAHUPOBAHUHU U
MPOBEICHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOyYarolmuxcsi YOeXIEHHOCTH B T'YMaHMCTHYECKOU
HaIPaBJICHHOCTH XUMUHU, €€ BAXKHOM POJIM B PEUICHUU TIIOOATBHBIX MpoOsieM
PalMOHAIBbHOIO IPUPOIONOIb30BaHUS, TIONOJHEHUS SHEPIETUYECKUX PECYPCOB
U COXPAaHEHMS MPUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOAUMOCTH
OepeXHOr0 OTHOIICHUS K TPUPOJIE U CBOEMY 37I0POBBIO, a TaKkKe MPUOOPETEHUS
OMbITAa WCIOJb30BaHUSl TOMYYEHHBIX 3HAHUM Ui TPUHITUS TPaMOTHBIX
pellIeHni B CUTYalUsIX, CBA3aHHBIX C XUMHUUECKUMH SIBJICHUSIMHU.



B yueOHOM mutane cpeaHero oOmiero oOpa3oBaHUS MPEAMET «XUMHUSDY
0a30BOr0 ypoOBHS BXOJUT B COCTaB mpeameTHouW obnactu «EctecTBeHHO-
HAYYHBIC IIPEIMETHD.

OOmiee YHMCIO 4YacoB, OTBEAEHHBIX I HM3YyYCHHUS XHMHH, Ha 0a30BOM
ypOBHE cpenHero obmiero oopa3zoBaHus, coctanisieT 68 yacos: B 10 kmacce — 34
yaca (1 gac B Heenmo), B 11 kimacce — 34 gaca (1 gac B Henernto).



COAEPXKXAHUE OBYUEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

[IpeameT OpraHN4eCcKO XMMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE
B IIOJIyYCHUHU HOBBIX BELIECTB U MaTEepHAIOB. TeopHs CTPOCHUS OpraHUYECKUX
coennHeHnid A. M. ByrtnepoBa, €€ OCHOBHbIE MONOXKEHUA. CTpyKTypHbIE
(dbopMyIbl OpraHnyecKux BemecTB. ['omomnorus, n3omepusi. XuMuueckast CBsI3b B
OpraHUYECKUX COCUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne 0 KJ1accu(uKanuu OpraHUYECKUX BEILIECTB.
HoMeHknaTypa opraHM4ecKuX COCIMHEHUH (CUCTEeMaThyecKasi) U TPUBHAIbHBIC
HAa3BaHMS BAKHEUIINX ITPEACTABUTENIEN KJIACCOB OPTraHUYECKUX BEILIECTB.

DKCNEepUMEHTAIbHBIE METOJbl M3YYEHUS BEIIECTB U MX NPEBPALLCHUN:
O3HaKOMJIEHHE C O0pa3liaMy OpPraHWYECKUX BELIECTB M MaTepuajaMu Ha HUX
OCHOBE, MOJICIMPOBAaHHE MOJIEKYJl OPraHMYEeCKHX BEILECTB, HAOJIOJEHHE U
ONMCAHWE JEMOHCTPALIMOHHBIX ONBITOB IO MPEBPALICHUIO OPraHUYECKHUX
BEULIECTB MPU HarpeBaHUHM (IUIaBJIeHUE, OOYTIMBAaHUE U TOPEHHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHMYECKUU psia. MeTaH W 3TaH —
NPOCTEUIINE TPEICTABUTENN ANIKAaHOB: (PU3MYECKHUE M XMMUYECKHE CBOWCTBA
(peaku 3aMelleHUus W TOPEHHMs), HAXOXKICHHE B MPHUPOJAE, IMOJIYyYEHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH Psifl. DTUIICH U MPOIUJIEH —
NPOCTEUIINE TPECTABUTENN AIKEHOB: (PU3MYECKUE M XMMUYECKHE CBOWCTBA
(peaku TUIPUPOBAHUS, TaJOT€HUPOBAHMS, TUAPATALMH, OKHUCIEHUS U
NOJINMEPU3ALIIH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaauensl: 0yraauen-1,3 u metunOyranueH-1,3: cTpoeHue, BaKHeHIINe
XUMHUYECKHE CBOMCTBA (peakuus noaumepusannu). [Toiyuenrne CHHTETHUECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKHH psiI.
ALleTWIEH — TPOCTEHUIINI TMpeACTaBUTENb AJKUHOB: COCTaB, CTPOCHHE,
duznyeckue W XUMHYECKHME  CBOICTBa  (peakuuu  TUIPUPOBAHUS,
raJIOreHUPOBAHUS, TUAPATALIMU, TOPEHUS ), TOTYyUYEHNUE U TPUMEHEHUE.

Apensbl. ben3on: cocra, cTpoeHue, (U3NUECKUE U XMMUYECKHUE CBOWCTBA
(peakiMy TaJOreHUPOBAHUA M HUTPOBAHMS), IOJIYYEHUE U TPUMEHEHUE.
Tonyon: cocmas, cmpoenue, uauueckue u Xumuieckue ceoucmea (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), noayueHue u npumeneHue. TOKCUYHOCTb
apeHoB. ['eHeTndeckas CBs3b MEXIy YIVIEBOJOPOJAMH, NMPUHALICKALUMU K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YTIEBOAOPOAOB. [IpupoaHbI ra3 W HOmyTHBIE
HedTsaHbie ra3bl. HegTh u e€ mpoucxoxnenue. CrocoOsl nepepadoTKu HEPTH:
NIEPErOHKA, KPEKHHI (TEPMHYECKHH, KaTAIUTHYECKHI), mUpoiau3. IIpoaykTsl



nepepaboTku HePTH, HUX MNPUMEHEHHE B NPOMBIIUICHHOCTH U B OBITY.
KamMeHHbI# yroib U MpoayKThl €ro nepepadoTKu.

OKCHEepUMEHTAJIBHBIE METOIbl M3YYEHHS BEIIECTB M HX IpPEBpAlICHUM:
O3HAaKOMJIEHHE ¢ oOpasllaMH IIJJaCTMACC, KaydyyKOB M PE3HUHbI, KOJUICKUIUU
«Heptp» u  «Yromp», MOJEIMPOBAHHE MOJIEKYJ  YTIEBOJOPOJOB U
raJIOreHONPOU3BOAHBIX, TPOBEJACHUE MIPAKTUYECKON paboThl: MOJyYCHHE
ATUJIEHA U U3YUYEHHE €TO CBOWCTB.

Pacuérurle 3amaqn.

Boluncinenuss mo ypaBHEHMIO XMMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOAHOTO BEIIECTBA WIIM NMPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIIIH).

Kuciiopoacoaep:kamue opranuyecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHOA U 3TAHOJ: CTPOCHHE,
¢u3nuecKkue M XHMHYECKHE CBOMCTBA (pEaKIMU C aKTUBHBIMU METaJUIaAMH,
raJjor€HOBOJIOPOJaMH, TOPEHHE), NMpUMEHEHHE. BoaopoaHbie CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBME METaHOJIa U ATaHOJA HA OPTaHU3M YEIOBEKA.

MHoroaromMHsle CHMPTHI. OTHJIEHIVIUKOJIb W TJIULEPUH: CTPOCHHE,
¢usznyeckue M XUMHYECKHE CBOWCTBA (B3aUMOACMCTBHE CO UICTOYHBIMU
MeTaJlJlaMHi, Ka4eCTBEHHAas peakliisg Ha MHOTOATOMHbIE CIUpTHI). [leficTBue Ha
OpraHu3M yenoBeka. [ [puMenenune rauuepruHa U 3THIICHIJIKOJIS.

@deHoJ: CTPOCHHE MOJICKYJbl, (PU3NYECKHe W XHMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerugpl M kemouvl. DopManmpaeruy, aueTANbICTUI: CTPOEHUE,
bu3nUecKkue U1 XMMUYECKHE CBOWCTBA (peakLUUU OKUCIEHUS U BOCCTAHOBJICHHS,
KaueCTBEHHbIE PEAKIIMH ), TOJYUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TIpe/e/ibHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAs U
YKCYCHasi KUCJOTBI: CTPOCHHE, (PU3NYECKHE U XUMUYECKUE CBOMCTBA (CBOICTBA,
o0mme [ Kjgacca KHUCIOT, peakius d3TepuduKanuu), TMOJIy4eHUEe U
npumeHenue. CTeaprHoBas U OJIEMHOBAsI KUCIIOTHI KaK MPEICTaBUTEIN BBICIIUX
KapOOHOBBIX KHUCJIOT. MplJla Kak COJIM BBICIIMX KAapOOHOBBIX KHUCIOT, HX
MOIOLLIEE IEUCTBUE.

Crnoxuble 3QUpPbl KaKk NPOU3BOAHBIE KapOOHOBBIX KHUCHOT. ['maponus
cnoxHbIX 3dupoB. Kupbel. T'mapomus xupoB. [lpuMeHnenwe KHUPOB.
buonorunueckas poJib ;KUPOB.

VYrneBoabl: cocTaB, KiaccupuKauus yrieBogoB (MOHO-, [U- H
nonucaxapuiabl). [oko3a — MOpoCcTeMIIMii  MOHOcaxapul: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbl, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (B3aUMOACICTBUE C
rugapokcuioM meau(ll), okucneHne aMMuadHbIM pacTBOpoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OPOXKEHHE TIIOKO3bI), HAXOXKJIEHUE B MPUPOJE, TPUMEHEHHE,
ounonorunyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxmain u nemnronosa kak npupogHbie nonumepsl. CTpoeHUE Kpaxmaiia v
Hewoso3bl.  dr3ndeckue M XMMHYECKHME CBOWCTBA Kpaxmana (THIpoJu3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEepUMEHTAJIBHBIE METOAbl M3YYEHHS BEIIECTB M HX IMPEBpALICHUM:
poBeJcHNE, HAOMIOIEHUE U ONMHMCAHUE JEMOHCTPALMOHHBIX OMBITOB: TOPEHUE




CIIUPTOB, KQUECTBEHHbIC PEAKIIMUA OJJHOATOMHBIX COUPTOB (OKUCIIEHHE 3TaHOJIA
okcusiom Mmenu(ll)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJEHCTBHUE TJIMIIEPUHA C
rugpokcugom wmeau(ll)), anpaernnoB (OKHCIEHHME aMMUAYHBIM PacTBOPOM
okcuna cepebpa(l) u rugpoxcumom wmemu(ll), B3ammoneicTBHe Kpaxmaya ¢
MOJIOM), TPOBEJECHUE NPAKTUYECKON pabOThl: CBOMCTBA PacTBOpa YKCYCHOM
KHUCIIOTHI.

Pacuérurle 3amaun.

Boluncnenuss mo ypaBHEHMIO XMMHYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBAa UCXOHOTO BEIIECTBA WM MPOAYKTA PEAKIIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A3oTcoeprkalue OpraHu4eckue COeIMHEHHUS.

AMHWHOKHCIIOTBI ~ Kak  aM(OTEpHble  OpPraHUYECKUE  COCIUHCHUSI.
dusznyecKkue U XMMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha IpUMEpe TIUIHMHA).
buonornyeckoe 3HayeHue aMUHOKUCIOT. [lenTusl.

benku kak mpupoJHbIE BBICOKOMOJIEKYJIApHbIE coenuHeHus. [lepBuunas,
BTOpPHYHAs W TPETHYHAs CTPYKTypa OenKoB. XHMHUYECKHE CBOMCTBA OEIKOB:
TUIPOJIN3, ICHATYpALlKsl, KAYECTBEHHBIC PEAKIINKU Ha OCJIKU.

OKCIIEpUMEHTAIBHBIE METOJIbl M3YYEHHUS BEUIECTB U WX IPEBPALLICHUIL:
HAOJIOZICHUE U ONMHUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OeIKOB
IIPY HarpeBaHUU, [BETHBIE PEAKIIUU OCIIKOB.

BricokoMoJIeKyJISIpHbIE COeINHEHNSI

OCHOBHbIE  TOHATHS XHUMHUU  BBICOKOMOJEKYJSIPHBIX  COEIUHEHMI:
MOHOMEp, TMOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIUMEPHU3ALUU, CPEIHS
MoJieKyJisipHass macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYJISIPHBIX
COCIMHEHUN — MOJIMMEPU3ALIMS U TTOJIMKOHCHCAIIHS.

DKCIEepUMEHTAIbHBIE METOJIbl M3Y4YCHHUsS BEIIECTB U WX MPEBPAIICHUI:
O3HAaKOMJIEHME C O0Opa3naMu TPUPOJHBIX U HUCKYCCTBEHHBIX BOJIOKOH,
IJ1acTMacc, Kay4yyKoB.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MexXnpeIMETHBIX CBSI3€M ITPU U3YUEHUH OPTaHUYECKOU XUMUU
B 10 kjacce ocCyIIecTBIIsIETCS Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TOHSATUH, TaK U MOHSATUH, SIBISIONIUXCS CUCTEMHBIMU TSI OTAEITBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIC TOHSATHS: SIBIIGHWE, HAy4dHbId (QakKT,
TUIO0Te3a, 3aKOH, TEOpHs, aHajiu3, CUHTE3, KiacCUu(PUKaius, MEepUoIUIHOCTD,
HaOJII0ICHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJIEIIMPOBAHUE.

®duzuka: wmaTepusi, DSHEpPrus, Macca, aToM, D3JEKTPOH, MOJEKyJa,
PHEPreTUYECKU YpOBEHb, BEUIECTBO, TEJNO, O0BEM, arperaTHOE COCTOSIHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorus: kierka, opranusm, ouochepa, 0OMEH BEIIECTB B OpraHU3ME,
dboTocuHTe3, OMOJOTHYECKH AaKTUBHBIC BeliecTBa (OCNKH, YTJIEBOJIbI, KUPHI,
(bepMeHThI).

['eorpadusi: MuHEpanmbl, TOPHBIC TMOPOMBI, TOJIE3HBIE HMCKOMAEMBIE,
TOIUJIUBO, PECYPCHI.



TexHonorus: IMUIICBLIC TIPOAYKTBI, OCHOBBI PALMOHAJIBHOI'O IIWUTAHMUA,
MOOHIIUC CPCACTBA, JICKAPCTBCHHBIC N KOCMCTUYCCKUC IIPCIIApaThbl, MATCPHAJIbI
N3 NCKYCCTBCHHBIX U CHHTCTUICCKUX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHYECKUI 3ieMeHT. AToMm. Snpo aroma, W30TONBL. JIEKTPOHHAS
000J1049Ka. DHEPreTUYCCKHE YPOBHHM, MTOypPOBHH. ATOMHBIC opOuTay, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/ieIeHUs JIEKTPOHOB MO0 OpOUTANISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

Ilepuonnueckuin 3akoH u llepuoamyeckas cucremMa XUMHYECKUX
sanementoB J[. WM. MeHnneneeBa. CBs3p MEPUOJUYECKOTO 3aKOHA W
Ilepuonnueckoin cucrteMbl xumuueckux osneMeHToB JI. M. MenneneeBa c
COBPEMEHHOW TEOpPUEN CTPOEHUS ATOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOICTB
XUMHUUYECKUX AJIIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEIIECTB IO
rpynmnaM 1 nepuojiaM. 3Ha4eHUe MePUOINYECKOr0 3aKOHA B PA3BUTHHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBSI3b. BHIBI XMMHYECKOW CBA3U
(KOBaJIGHTHAsl HEMOJISIpHAsl W TOJISIpHAsi, MOHHAs, MeTaJTnyecKas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XHMHUYECKOW CBsi3W (OOMEHHBII M JOHOPHO-
akuentopHsiil). BomopoaHas cBA3b. BaneHTHOCTb. DIEKTPOOTPULATENBHOCTb.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYISIPHOTO W HEMOJEKYJISIPHOTO CTPOCHHUS. 3aKOH
IIOCTOSIHCTBA  COCTaBa  BEIIECTBA. [WIbl  KPUCTAUIMYECKUX  PELIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAJUIMUYECKON PEIIETKU.

[ToHsTe 0 mucnepcHbIX cucteMax. MICTHHHBIE U KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10151 BelIeCTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYEeCKUX COCIMHECHUM. Howmenknarypa
HEOPraHUYECKUX BEHIECTB. ['€HeTMUecKas CBsA3b HEOPraHMYECKUX BEUIECTB,
MPUHAJICKAIIUX K PAa3]IMYHBIM KJIaccaM.

Xumuyeckas peakuus. Kiaccudukanus XUMHYECKUX  peakiuil B
HEOPraHUYECKOW M OPTaHUYECKON XMMHUU. 3aKOH COXPaHEHHSI MacChl BEUIECTB,
3aKOH COXPAHEHUS U MIPEBPAILLCHUS SHEPTUU TP XUMUYECKUX PEAKIIUX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3Iu4HbIX (PAKTOPOB.
OOpatumpie peakiuu. XUMHUYECKOoe paBHOBecwe. DaKTOPHI, BIMSIONIUME HA
COCTOsIHME XuMHueckoro pasHoBecus. [Ipuanun Jle [latense.

Onextponutuyeckas aucconuanus. CUabHBIE W CIa0ble AJIEKTPOJIUTHI.
Cpena BOJHBIX pacTBOPOB BEIIECTB: KUCas, HEUTpabHas, IEeTOYHAs.

OKUCANTETLHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

DKCIepUMEHTAJIbHBIE METOJIbl U3YyUYEHHS! BEHIECTB M MX MPEBPAICHUIA:
neMoHcTpauus tadmun «llepuoanyeckass cucteMa XMMUYECKUX 3JIeMEeHTOB [l
N. MenpeneeBa», u3ydeHue Mojielield KPUCTAUTMYECKUX PEIIETOK, HaOII0ICHHE
U OINHCAHHE JEMOHCTPALMOHHBIX W JIA0OPATOPHBIX OIBITOB (Pa3yIOKEHHE



MEPOKCUJa BOJAOPOAA B MNPUCYTCTBUM KATaIU3aTOpPA, OIPEACICHUE CPEAbI
pacTBOPOB BEMIECTB C IOMOIIBK) YHHUBEPCAIBHOIO WHIMKATOPA, PEAKIINU
WOHHOTO OOMEHa), POBEICHNUE MPAKTUUECKOW paboThl «BiusiHME pa3mmuHbIX
(GhaKTOpOB Ha CKOPOCTh XMMHUYECKON pEaKIIUm».

Pacuérurle 3amaun.

Pacuétel 1O ypaBHEHHMSM XUMHUYECKUX pEaklUHWil, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCIOJIb30BAHUEM IMOHSITHUS «MacCOBas
JIOJISI BELIECTBAY.

Heoprannueckass xumus

Hemeramner. Ilonoxkenune HemertamoB B Ilepuoamueckoir cucreme
xumuueckux anemeHToB J[. . MenzaeneeBa u 0COOEHHOCTH CTPOEHUS aTOMOB.
dusnyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPOIHUS HEMETAUIOB (Ha MpUMEpe
KHCJIOpOoa, cephbl, hocdopa u yriepoaa).

XUMUYECKHE CBOMCTBA BKHEUIIINX HEMETAIIIOB (FaJIOT€HOB, CEPhI, a30Ta,
dbochopa, yriaepoma W KpeMHHS) M HMX  COCOUHEHMM  (OKCHJIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHU .

Meramisl. [lonoxenue meraiios B [lepuoguueckon cucreMe XUMUYECKUX
anemeHToB [. 1. MennaeneeBa. OcOOEHHOCTU CTPOCHHUS DJIEKTPOHHBIX 000JI0UYEK
aToMoB MeTayoB. O0mue gpusznyeckue cBoicTBa MeTaioB. CrijlaBbl METAJIIOB.
DNEKTPOXUMHUUYECKUI Pl HAMTPSYKEHU METAIIOB.

XUMHUUYECKHE CBOMCTBA BAYKHEHIIUX METAIOB (HATPUM, KA, KaJIbIUH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO61ume crnocoObl noxyyeHus: MetamioB. [lpumeHeHne MeTaioB B ObITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyUYE€HUS BEIIECTB U WX MPEBPAIICHUN:
M3Yy4YeHHE KOJUICKIMH «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAJIOB, PEIICHHE
AKCTIEPUMEHTAJILHBIX 3a/a4, HAOJNI0JIEHUEe M OIMUCAHHUE JIEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJCHCTBUE THUAPOKCHIA  QIIOMUHUSA  C
pacTBOpaMH KHCJIOT U IIEJIOYEH, KAYECTBEHHBIE PEAKIMM HA KATUOHBI
METaJJIOB).

PacuérHble 3anaumn.

PacuéTter Macchl BemecTBa win 00bEMa ra3oB M0 U3BECTHOMY KOJUYECTBY
BEII[ECTBA, Macce WM 00BEMY OJHOTO M3 YYACTBYIONIUX B PEAKIMH BEIIECTB,
pacd€Tbl Macchl (00BEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIH
OJIHO U3 BELIECTB UMEET ITPUMECH.

XuUMHUS U )KU3Hb

Ponp xumuu B oOecriedeHUH SKOJOTHUUECKOM, SJHEPTreTUUECKON U MUIIEBON
0e30MacHOCTH, pa3BUTUU MeIULUHbI. [loHsATHE O HayYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenuss 00 oOOWMX HAYYHBIX MPUHIMUIAX MTPOMBIIUIEHHOTO
MOJyYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MUPE BEIIECTB M MATEPHUATIOB: BAXHEUIIME CTPOUTEIBHBIC
MaTepuajbl, KOHCTPYKIMOHHBIE MaTEpUallbl, KpPACKH, CTEKJIO, KEpaMHKa,



MaTepUabl IJs AIEKTPOHUKH, HAHOMATEPUAIIbl, OPTAaHUYECKUE U MUHEPAJIbHBIC
yIa0OpeHwUsI.

XUMHS U 3J0pOBBE YEJIOBEKA: MPABWJIA WCHOJIb30BaHUS JIEKAPCTBEHHBIX
mpenapaToB, IpaBWjia O€30MacHOTO HCIOJIb30BaHMUS IIpenapaToB OBITOBOM
XHMHUH B TIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3U.

Peanmuzanust MeXnpeAMETHBIX CBS3ed TMpU  M3YYCHUH OOIIeH U
HEOpraHudeckol XuMuM B 11 Kjacce OCyIIECTBIISIETCS 4Yepe3 HUCIOJIb30BaHUE
KaK OOIIMMX €CTECTBEHHO-HAYYHBIX IOHATHMN, TaK W TIOHSATHUM, SBIISIOIIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEeHHO-HAYUYHBIC MTOHATHS: HAyYHBIH (paKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, Kiaccuukaius, NEePUOJAUYHOCTb, HAOJIO/ICHHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

@du3uKa: Marepusi, SHEPrusi, Macca, aToMm, JJIEKTPOH, MPOTOH, HEUTPOH,
WOH, WU30TOI, PaAuOAKTUBHOCTb, MOJIEKYJA, DSHEPreTUYECKU YpPOBEHb,
BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHUE BEIEeCTBa, (PU3UUYECKUE
BEJIMYMHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kmeTka, opraHu3M, 3KOCHUCTeMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

['ecorpadmsi: MuHEpanbl, TOpPHBIC IOPOJBI, TMOJIE3HbIE HCKOIaeMBbIE,
TOIUTMBO, PECYPCHI.

TexHonorus: XUMHUYECKas MIPOMBIIIEHHOCTb, METaJTypTus,
MPOM3BOJICTBO CTPOMUTEIBHBIX MAaTEPHUasoB, CEJIbCKOXO03MCTBEHHOE
MPOU3BOJCTBO, MUIIeBast MPOMBIIIJIEHHOCTb, dbapmaiieBTHUECKAS
MPOMBIIIJIEHHOCTh, TPOU3BOACTBO KOCMETUUECKHUX IMpenapaToB, MPOU3BOIACTBO
KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB, AJIEKTPOHHAA MIPOMBIIIJIEHHOCTD,
HAHOTEXHOJIOTHU.



[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMMM1 HA  BA3OBOM  VYPOBHE  CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOEHUS
OOy4YaroNIMMUCSL TMPOrpaMM CpeJHEero oOIero o6pa3oBaHus (JIMYHOCTHBIM,
METalpeJMETHBIM U TpeAMETHbIM). HayuHo-mMeTonu4Yeckol OCHOBOM ISt
pa3paboTKH MJIAaHUPYEMBIX PE3yJIbTATOB OCBOEHUS MPOrPaMM CPEIHEro OOIIero
o0Opa30BaHUs SIBISICTCS CUCTEMHO-IEATCIIbHOCTHBINA MTOAXO.

B cooTBeTcTBHHM C CHCTEMHO-IESATEIBHOCTHBIM TOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS IpeaMeTa «XUMHsS» Ha YPOBHE CPETHETO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OO0YYAIOIIUMUCS POCCUUCKON Tpa)KJaHCKOW HUJIEHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHUX YOEKIEHUW JUYHOCTH HA
OCHOBE KJIIOYEBBIX IIEHHOCTEM M HCTOPUYECKHX TPAAUIMi 0a30BON HayKu
XUMUH;

TOTOBHOCTh U CHOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOECH
JeSATEeIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMHU, IPUCYITUMU IEJTOCTHOMN
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJMYME TIPABOCO3HAHUS OSKOJOTHUECKOW KYJIBTYPhl M CIIOCOOHOCTH
CTaBUTH 11N ¥ CTPOUTH )KH3HEHHBIC TUTAHEI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa «XUMUS» JOCTUTAIOTCS B
CAVMHCTBE Y4YE€OHOW W BOCIUTATEIBLHOW JEATEITLHOCTH B COOTBETCTBUHU C
I'YMaHUCTHYECKHMH, COIIMOKYJILTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU U HJIeaJlaMy POCCHICKOTO IPaK/IaHCKOTO OOIIECTBA, MPUHSATHIMU B
oOIIIeCTBE HOPMaMHU U TPABWJIAMH TIOBEACHUS, CITOCOOCTBYIOIIMMH TPOIIeccaM
CaMOTIO3HAHUS, CAMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBIICHUS JUYHOCTH
00yJaroIMXCsl.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS TpeaMera «XHMHUS» OTPAKAIOT
c(hOpPMHPOBAHHOCThH OIbITA TMO3HABATEIPHOW M TMPAKTHUYECKOW ACSTEIHHOCTH
OOy4JaroIMXcs M0 pean3aIiuy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC
B YaCTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHUS  OOYYarONUMHUCS CBOMX  KOHCTHTYIIMOHHBIX TIpaB W
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEACTABICHUS] O COLMAIBHBIX HOPMax W MpaBWIaX MEXKIMYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATETLHOCTH TPHU CO3JTaHHUH
y4eOHBIX TIPOEKTOB, PEIICHUU YIeOHBIX U TT0O3HABATEIBHBIX 3a7a4, BHIMTOTHEHUH
XUMUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH TIOHMMAaTh W NPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUIOB YU€OHOU ACITEIBHOCTH;

2) IATPUOTHYECKOI0 BOCITUTAHHUSA:

LEHHOCTHOTO OTHOLICHUSI K HMCTOPUYECKOMY W HAYYHOMY HACIIEIHIO
OTEUYECTBEHHOW XUMUHU;

YBaXXEHUSI K MPOLIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUUYECKOIO
MIPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO JIOCTMKECHHSI HAyKH €CTh pe3yJbTar
JUIMTENIbHBIX ~HAOMIOJEHUH, KPOMOTIUBBIX 3KCHEPUMEHTAIBHBIX TOUCKOB,
MTOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB,;

MHTEpeCa W IO03HABATEIIbHBIX MOTHUBOB B IOJYYEHUH W MOCJIEAYIOLIEM
aHanmu3e  WHGOpPMAllMM O  TEPEIOBBIX  JOCTHKEHHUSIX  COBPEMEHHOM
OTE€UYCCTBEHHOMN XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJACHUS;

CIIOCOOHOCTH  OLEHUBATh CUTYyallud, CBSI3aHHBIE C XHUMHUYECKUMU
SBJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PELIECHUs, OPUEHTUPYACh HA MOPAJIBHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE NMOBEACHUE M MOCTYNKH CBOMX TOBApHILEH C
MO3UIMI HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUU 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LIEHHOCTEH 30poBOro M Oe3omacHOro oOpasza KU3HH,
HEO0OXOAMMOCTHA OTBETCTBEHHOTO OTHOIIEHHUS! K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT MpaBuil Oe30MacHOro oOpalleHusi ¢ BEIIeCTBaMH B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH TMpaBUJl HMHAMBUAYAJBHOTO M KOJUIEKTUBHOIO
0e30MacHOr0 TMOBEJAEHUSI B CHUTYalMsX, YIPOXKAIOIIMUX 3J0POBBIO U KU3HU
JIIOJICH;

OCO3HAHMS TIOCIIC/ICTBUN U HETIPUSATHUS BPEIHBIX MPUBBIYEK (YIIOTpeOIeHuUs
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIEeI0BATEIbCKON
NESATETLHOCTH, OOIIECTBEHHO TMOJE3HON, TBOPUYECKOW U JIPYTUX BUIAX
NEeATEIbHOCTH;

YCTAaHOBKM HA AaKTMBHOE Yy4yacTWE B PEIICHUM MPaKTUYECKUX 3ajad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3YUYECHHIO MPOPEcCUui paziIuyHOro poja, B
TOM YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM M0 XUMHUH;

YBaXEHHUS K TPYAY, JHOIAM TPyJa U PE3yIbTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHAMBUAYAIbHONH TpPAaeKTOPUU
oOpa3oBanus, Oyaymiel mpodeccuu W peann3anud COOCTBEHHBIX >KH3HEHHBIX
IUTAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMHH, HHTEPECOB
U IoTpeOHOCTe 001IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA



HKOJIOTUYECKHU IIeTIECO00PA3HOr0 OTHOLIEHUS K MPUPOAE, KaK MCTOUYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHMMAaHHUA TI00ATBHOTO XapakTepa KOJOTHYECKUX MpoOeM, BIUSHUS
HSKOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMAIILHOW CPEJIbI;

OCO3HAHHUS HEOOXOJAMMOCTH WCHOJB30BaHUS JOCTWXKEHUA XUMHH IS
pELIEHHs] BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOJIB30BAHMS;

aKTUBHOTO HENPUATUA JCHUCTBUM, NPUHOCAUIUX BpEH OKpYKarOIIEH
IPUPOIHON cpesie, YMEHUsI TPOTrHO3UPOBATh HEOIATONMPUSATHBIE SKOJIOTUYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEHUCTBUN U MPEIOTBPAILLIATh UX;

HaJIM4YMSL  PA3BUTOTO  SKOJOTMYECKOIO  MBIIUIEHUS, 3KOJIOTMYECKOU
KyJbTYpBl, ONbITA JAESITEIIBHOCTU 3KOJIOTMYECKOW HANpPaBICHHOCTH, YMEHHS
PYKOBOJICTBOBAThCSI UMM B [TO3HABATEIIBHOM, KOMMYHUKATUBHON M COLMATIBLHOM
IIPaKTUKE, CIOCOOHOCTM M YMEHHA aKTHUBHO MPOTHUBOCTOATH HWJEOJIOTHH
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

NOHUMAaHUsl CcHenuUKd XUMHM KaK HayKd, OCO3HaHHMS €€ poJid B
GbopMHUpPOBaHUU PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JIJaHUU 1IETOCTHOTO
MIPEICTaBICHUS 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH TPOOJIeM COXpaHCHUS
IPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B O0CO0OOW 3HAYUMOCTH XHMHHU [JIs COBPEMEHHOMU
UMBUJIM3ALMKU: B €€ T'YMAaHMCTHYECKOW HAaNpaBJIE€HHOCTH W Ba)XHOU poJd B
CO3JaHUM HOBOW 0a3bl MaTEepHAIBHOM KYJIbTYpbI, PEIICHUH TII00aJbHbIX
npo0JieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — ChIPHEBOM, SHEPreTUUECKOM,
MUIIEBOM ¥  DKOJOTUYECKOM O€30MacHOCTH, B Pa3BUTUU  MEIUIMHBI,
o0ecreyeHu yCI0BUI yCIENTHOrO TPy/la U S3KOJOTMYECKH KOM(DOPTHOU KU3HU
Ka)kKJIOro 4jeHa oOIIeCTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: TNOHHMAHMS CYIIHOCTH METO/IOB
MO3HAHUS, UCTIONBh3YEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH UCTIOIh30BaTh
MOJTy9aeMble 3HAHUSI JUIsl aHAIIM3a U OOBSICHEHUS SIBICHUN OKPYKAIOIIETO MHUPa
U TPOUCXONAIMUX B HEM M3MEHEHUW, YMEHHS JellaTh OOOCHOBaHHBIC
3aKJTIOYCHUS HA OCHOBE HAy4YHBIX (DAaKTOB M HMMEIONIUXCS JAHHBIX C IEJBIO
MOJIYYEHHUSI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIONb30BaTh XUMUYECKHWE 3HAHUS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENbCKON IeATEIbHOCTH;

TOTOBHOCTM M CIOCOOHOCTM K HENpPEpPhIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY IIOJYyYEHHUIO HOBBIX 3HAHUH 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTAMH;

UHTEpeca K  OCOOCHHOCTSIM  TpylJa B pPa3IMyHBIX  cdepax

poecCHOHANTEHOM eI TEIEHOCTH.
METANPEIMETHBIE PE3YJIbTATDI



MeTtanpenMeTHbIe Pe3yIbTaThl OCBOCHHS YIEOHOTO MpeaMeTa « XUMUS Ha
YpOBHE CpeaHero o01iero 00pa3oBaHus BKIIOUYAIOT:

3HaUMMble 1T (OPMHPOBAHUS  MHPOBO33PEHHS  OOyYarOIIMXCS
MEXIUCIUILTMHAPHBIC (MeXIpeMETHBIE) oOI11IeHayYHbIe TIOHSATHUS,
OTpaKAIOIUE 1EeIOCTHOCTh HAyYHOW KapTHHBI MHpa M CHEHU(PUKY METOJIOB
MO3HAHUS, HCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
DHEPrus, SIBJIECHHE, MPOIeCC, CUCTeMa, Hay4dHbIA (HaKT, MPUHIIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIe0BaHUE, HAOJIOJICHHE, H3MEpPEHHUE,
AKCTIIEPUMEHT U JIPYyTHe);

YHUBEpPCAIbHBIC y4eOHbIE JICUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATHBHBIC, PETYJISITUBHBIE), oOecneunBaromue (GopmMupoBaHue
(GYHKIIMOHATBHON TPAaMOTHOCTH U COLIMAIBHOM KOMITETEHIIMM O0y4arolnuXcs;

CITOCOOHOCTH 00yJaromuXxcs HCIIOJIb30BaTh OCBOCHHBIC
MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKNE 3HAHUS U YHUBEPCAIbHbBIC YUCOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MertanpenMeTHbIe Pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TTO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU M  PETYJISITUBHBIMH
JICUCTBUSIMU.

OBJiiaieHHe  YHHUBEPCAJIBHBIMH  yY4eOHBIMH  TO3HABATEJbHBIMHU
NEUCTBUSMM:

1) 6a30Bble JJOruvYecKune JaeicTBUSI:

CaMOCTOSITeIbHO  (hOpMyNIHpOBaTh W aKTyaIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OTPENENATh LN JESITEIBbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUS, COOTHOCUTH PE3YJbTaThl JEATEIBHOCTH C IOCTAaBICHHBIMHU
LICIISIMH;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUUN MPUEMBI JOTUUECKOTO MBIIUICHUS —
BBIJICISITh XapaKTePHbIC NMPU3HAKKU MOHATUN W YCTAaHABJIMBATh X B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIONTNE TTOHATHUS I OOBSICHEHHUS OT/ICIbHBIX (PaKTOB
U SIBJICHUM;

BBIOMpaTh OCHOBAaHUA W KPUTEPUU JUIS KiIacCH(PHUKAIMM BEIICCTB U
XAMUYECKUX PEAKIIHI;

YCTAaHABJIMBATh MPUYMHHO-CJIEACTBEHHBIE CBSI3U MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE paCCYyk ACHUS (MHAYKTUBHBIC, JEIyKTUBHBIE, IIO
aHAJIOTUH), BBISIBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

NPUMEHITh B TIpollecCe€  TIO3HAHUS, HUCMOJb3yeMble B  XUMHHU
CUMBOJIMUECKHE  (3HAKOBBIC)  MOJIENH,  IPeoOpa3oBbIBATH  MOJCIIbHBIC
MIPECTaBICHUS] — XUMHUYECKUM 3HaK (CUMBOJI) 2JIEMEHTa, XUMU4eckas popMmya,
YpaBHEHHE XUMHYECKON PEAKIIUUA — MPU PEIICHUN YU4eOHBIX IMO3HABATEIIbHBIX U
MPAKTUYECKUX 3a/1a4, MIPUMEHSITh Ha3BaHHBIE MOJICJbHBIC MPEICTABICHUS MJIs
BBISIBJICHUSI XApaKTEPHBIX MPU3HAKOB M3Y4Ya€MbIX BEIIECTB M XUMHUYECKHUX
peaKuui.

2) 60a30BbIe HCCJIEeI0BaTEIbCKHE NeiiCTBUA:



BJIa/IeTh OCHOBAMH METOJI0OB HAYYHOT'O MO3HAHUS BEIIECTB U XMMHUYECKUX
peaxkuuu;

dopMynupoBaTh 1€l M 3aJaud  HCCIIEJOBAaHUS, HCIOJIH30BATh
MOCTABJICHHBIE U CaMOCTOSATEIHHO C(OPMYIMPOBAHHBIE BOMPOCHI B KaueCTBE
WHCTPYMEHTA MO3HAHMS U OCHOBBI I (POPMUPOBAHMS TUIIOTE3BI IO MPOBEPKE
MPaBUILHOCTH BBHICKA3bIBAEMBIX CY>KJICHUI;

BJIAJ€Th HABBIKAMH CaMOCTOSATENILHOTO IUIAHUPOBAHUS U TMPOBEICHUS
YUYEHMUYECKUX DJKCIEPUMEHTOB, COBEpIICHCTBOBATH YMEHHUs HAOII0IaTh 3a
XOJIOM  TpOIlecca, CaMOCTOSITEBHO  IPOTHO3UPOBATh  €ro  pe3yibTar,
dbopMynupoBath O0O0OOIICHHSI ¥ BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH
pe3yJIbTaTOB MCCIEAOBAHHUSA, COCTABISATE OOOCHOBAHHBIM OTYET O MPOJIETaHHON
pabore;

npUOOpETaTh OMNBIT YYEHUYECKOW HCCIEA0BATENIbCKOM W MPOEKTHOU
JESITEIbHOCTH, TPOSBISATH CIMOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB pEIICHUS MPAKTHUECKUX 3a]a4, MPUMEHEHHUIO Pa3IuYHbBIX
METO/IOB TIO3HAHU.

3) pabdora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HHPoOpManuu (Hay4dHO-
HOMYJIsSIpHAsl JUTEepaTypa XHMUYECKOTO COJIEpXKaHUs, CIPaBOYHbIE MOcoOus,
pecypcsl MIHTepHETa), aHaIM3upoBaTh UHPOPMALIMIO Pa3IMYHBIX BUJIOB U (GOpM
IpeJICTaBICHHUS, KPUTHUYECKH  OLEHUBaTh €€  JIOCTOBEpPHOCTb U
HENPOTUBOPEUUBOCTB;

dbopMyIMpOBaTh 3aIPOCHI U TPUMEHSThH Pa3IMUHBIE METOABI MIPH TIOUCKE U
orbope wuH(pOpManuK, HEOOXOAWMOW MJisi BBIOJHEHUS YyYeOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT MCIOJNB30BaHUS WH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTHIA U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh ONTUMAaJbHYIO (opMy mpencTaBICHHS
uHdopmaruu (cxeMbl, rpadyKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAYYHBIH SI3bIK B KauecTBE CcpeAcTBa Ipu paboTe ¢
XUMHUYECKOM HH(OpMalMel: MpUMEHITh MeXNnpeaMmeTHole ((usnueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpPENICTBA
HaTJISAHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCY)KIaeMOil TeMbl B XOfe auajora
W/WIA JTUCKYCCHH, BBICKa3bIBaTh HJEH, (OPMYIMPOBATH CBOM MPEIIIOKCHHS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKEHHOH 3a1a4u;

BBICTYIATh C MPE3EeHTAlUeN pe3yJbTaTOB MO3HABATEIBHON NIEATEITLHOCTH,
MOJIYYEHHBIX CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHHUKAMU TIpU
BBINIOJIHEHUH XMUMHYECKOTO OJKCIEPUMEHTa, MPaKTUYECKOH paboThl 1O
UCCJIETOBAaHUIO CBOMCTB M3y4aeMbIX BEILIECTB, pean3alun yueOHOro MPOeKTa U
(dbopMynTupoBaTh BBIBOJABI MO PE3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHUN MyTEM
COTJIACOBAHUS MO3UIIMIA B X0J€ 00CY)ACHUS U 00OMeHa MHEHHUSIMH.

OBiaieHHe YHHBEPCAJIbHBIMHU PEryIsiTHBHBIMH 1eHCTBUSIMU:



CaMOCTOSITENIBHO IIJIAHUPOBAaTh M OCYILECTBIISITH CBOKO ITO3HABATEJIBHYIO
NEATENIBHOCTh, ONpeAensas €€ Lenu M 3aJa4d, KOHTPOJMPOBAaTH M IO MEpE
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEAJaraéMblil aJIrOPUTM JACUCTBUN MPH
BBINIOJJHEHUM YYE€OHBIX U HCCIENOBATENbCKUX 3aJla4, BBIOMpaTh HaumbOojee
3¢ (eKTUBHBIN CHOCOO MX pEeHIeHHs C y4ETOM MOJIY4YEHHs] HOBBIX 3HaHHUM O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJISTh  CAMOKOHTPOJIb  CBOEH  JCATEIBHOCTH HAa  OCHOBE
caMOaHaJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

[IpenMeTHbIE pe3yiabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMUSD)
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUN O XUMHYECKOW COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJM XHMHUU B TO3HAHUM SIBJICHUUN
npupoasl, B (HOPMUPOBAHMM MBIIUICHUS U  KYJIBTYpbl JIMYHOCTH, €€
(GYHKIMOHATBFHOM TPAaMOTHOCTH, HEOOXOJIUMOMW ISl pEelIeHUs] MPaKTHUYECKUX
3a/lady U DIKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO H
MIPUPOJTHOM CpEJIE;

BJIAJICHUE CHUCTEMOM XMMHUYECKHX 3HAaHUH, KOTOpas  BKIKOYAET:
OCHOBOTIOJIAraloIINe TOHATUS (XUMHYECKUM DJIEMEHT, aTOM, OJJICKTPOHHAas
0o00JIOYKa aTroMa, MOJIEKYJla, BaJlEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
XUMHYECKasi CBA3b, CTPYKTypHas ¢dopmyna (pa3BépHyTas U COKpalléHHas),
MOJIb, MOJISIpHasE Macca, MOJSIpHBIA  00BEM,  YIJIEpOAHBIA  CKEJET,
GbyHKIIMOHAIBHAS TPYIINA, PaJAuKall, U30MEPHsl, U30MEPbI, TOMOJOTUYECKUM PSII,
TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOA U a30TCOJEpKalllhue COEIUHEHMS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHUS);
TEOPUU U 3aKOHBI (TEOpHUs CTPOCHUSI opraHnyeckux BemectB A. M. byTtieposa,
3aKOH COXpPAHEHUs MAacChl BEILECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK
XUMHUH; MHPOBO33PEHUYECKUE 3HAHMS, JIekKallue B OCHOBE MOHUMAHUS
NPUYUHHOCTA M CHUCTEMHOCTH XHUMHYECKUX SBJICHHHA, (HaKTOJIOTUYECKHE
CBEJICHUSI O CBOWMCTBaX, COCTaBe, MOJYYCHHH M O€30MMacCHOM HCIIOIh30BaHUU
BOKHEUIITUX OPTaHWYECKUX BEIICCTB B OBITY W MPAKTUYECKON JEATEITHLHOCTH
YeJI0BeKa;

c(hOpMUPOBAHHOCTh YMEHUU BBISBIIATh XapaKTePHbIC MPU3HAKU MOHSTHUH,
yCTaHABJIMBAaTh MX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHSATHUS
IIPU OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPALIEHUN OPTraHUYECKUX COEAUHEHN;

c(OpPMHPOBAHHOCTh YMEHUN HCMOJIB30BaTh XUMUYECKYI0 CUMBOJIUKY JJIs
COCTABJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI)
dbopMyaT OpraHWYECKWX BEIIECTB M YPaBHCHWA XWMHUYECKUX PEaKIIHi,
M3TOTaBIMBATh MOJICNIA MOJIEKYJ OPTaHMYECKUX BEIIECTB JJIsl MILTIOCTPAIIUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;



c(hOpPMHUPOBAHHOCTh YMEHUN YCTAHABIIMBATH MPUHAIICKHOCTh N3YUECHHBIX
OpraHUYECKUX BEHIECTB IO HMX COCTaBY M CTPOCHHUIO K OMNPEACIEHHOMY
KJIACCy/Tpynne COeAMHEHHWH (YTJIEBOIOPObI, KHUCIOPOI M a30TCOJEpIKAIlne
COCJIMHEHHUSI, BBICOKOMOJICKYJISIPHbIE COCIUHEHUs), JaBaTh UM Ha3BaHUS IO
cucremarnieckor Homenkiarype (IUPAC), a Takxke NpUBOJUTH TPUBHAIHHBIC
Ha3BaHUSl OTACJIbHBIX OPTraHWYECKUX BEIIECTB (ITUJICH, MPOIUJIEH, alleTUJICH,
ATWJICHIJIMKOJb, TIIULEPUH, PeHol, popManbaeru, aueTaabIerul, MypaBbuHast
KHCJIOTA, YKCYCHasl KHCIIOTa, OJIEMHOBAs KHCIJIOTa, CTEapUHOBas KHUCJIOTA,
III0K03a, (PPyKTO3a, Kpaxmall, IEeJUII0JI03a, TIIUIIHH);

cOPMHPOBAHHOCTh YMEHHS OMPEICIATh BUIbI XHMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIUHEHUSX (OIMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHSI TPUMEHSTH IOJIOKEHUSI TECOPUU CTPOCHUS
opranudeckux BemectB A. M. bytiepoBa s OOBSICHEHUS 3aBHCHUMOCTU
CBOMCTB BEIIECTB OT HUX COCTaBa M CTPOCHUS;, 3aKOH COXPAHEHHS MAacCChI
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  XapaKTepu3oBaTh COCTaB, CTPOCHHUE,
bu3nUecKue U XUMHUYECKHE CBOMCTBA THIHUYHBIX NMPEJICTABUTEICH pa3IMUHbIX
KJIACCOB OPTraHUWYECKUX BEIIECTB (METaH, 9TaH, STWJICH, MPOIMUIICH, alleTUJICH,
oyranuen-1,3, metunOyTagueH-1,3, 0€H30J, METaHOJ, ATAHOJ, dTHUJICHTJIUKOIIb,
rIIMLepuH, (GEeHo, aleTaabJerul, MypaBbiuHasl U YKCYCHasl KUCIJIOTHI, TJIIOKO3a,
KpaxMall,  I[EJUI0JI0o3a, aMHHOYKCyCHasi  KHCJIOTa),  WJUIIOCTPUPOBATH
F€HETUYECKYI0 CBA3b MEXKJIYy HUMH YpPaBHEHHUSIMH COOTBETCTBYIOIIMX
XUMHUUYECKUX PEAKIIUMA C UCTI0JIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTH YMEHHUS XapaKkTepru30BaTh HUCTOYHUKHU
YIIEBOAOPOAHOIO ChIpbsl (HE(Th, NPUPOAHBIA Tra3, yrojib), CIOCOOBI HUX
nepepaboTKU U MPAKTUYECKOE TPUMEHEHHE MPOIYKTOB NMepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHUS IO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA UCXOAHOTO BEIIECTBA WX MPOIYKTa
peakiuu 1O HM3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJIHOTO M3 HCXOJHBIX
BEILIECTB WU MPOJYKTOB PEAKIUN);

chOpPMHPOBAHHOCTh YMEHHM BJIAJIETh CHUCTEMON 3HAHUKA 00 OCHOBHBIX
METOJ]aX HAYYHOTO MO3HAHUS, UCIIOJIb3YEMbIX B XUMUH MIPU U3YUYCHUU BEILIECTB
U XUMUYECKUX  sBICHUN  (HAOmIoleHWe, W3MEpPeHHe, OKCIEPUMEHT,
MOJIETUPOBAHUE), UCIIOIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JJIsI IPUHSATUS
pelIeHN B KOHKPETHBIX JKU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BELIECTBAMU U
WX IPUMEHEHUEM;

chOpMUPOBAHHOCTh ~ YMEHUW  COOJIOJAaTh  IpaBWia  MOJIb30BAaHUS
XUMHUYECKON TOCYyJ0M M Ja0OpaTOpHBIM O0OpYAOBAaHHUEM, a TaKXkKe IMpaBuUiia
oOpalleHus ¢ BEIeCTBAMH B COOTBETCTBUU C MHCTPYKIHUSAMH MO BBIMOJIHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OTBITOB;

chOpPMHPOBAHHOCTh YMEHHMM IJIAHUPOBATh U BBINOJHATh XUMUYECKUN
AKCHEPUMEHT (MPEBpAIllCHUSI OPraHMYECKUX BEIIECTB MpPU HArpeBaHUH,
MOJYYEHHE OTUJIEHA W U3YYEHHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIIUU
OpPTraHWUYECKUX BEIIECTB, JeHATypanus OEIKOB TpPH HArpeBaHWM, I[BETHHIC
peakiuu OEIKOB) B COOTBETCTBUHU C TMPABHJIAMH TEXHUKH O€30MACHOCTH TIPH



oOpaIrieHny ¢ BeHiecTBaMU W JabopaTOpHBIM 000PYyIOBaHWEM, MPEICTABISATH
pe3yNbTaThl XMMHYECKOTO JKCIepuMeHTa B (opMme 3amucu ypaBHEHHM
COOTBETCTBYIOIIUX peakuuid W (OPMYIHPOBATH BBIBOJBI HA OCHOBE JTHX
pe3yJIbTaTOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMaIUIO, MOIYyYaeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOM
uHopmaruu, IuTepHeT u apyrux);

chOpPMHPOBAHHOCTh  YMEHHH  coOdIoAaTh  MpaBHiIa  SKOJOTHYECKU
1EJIeCO00Pa3HOr0 TOBEJACHUSI B OBITY W TPYIOBOM ACATENBHOCTH B LEJSAX
COXPAHEHHsI CBOErO 3JI0POBbSI U OKPYXKAIOIIEH MPUPOIHON CpEelibl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIMPEICIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMAs cMbIc nokazatens [1JIK, mosicHsITh Ha nmpuMepax crmocoObl
YMEHBIICHUSI W TPEIOTBPAIIECHUS WX BPEOHOTO BO3ACHCTBUA HAa OPraHU3M
YEIIOBEKA,

JJIsl O0Yy4YarOUIUXCsl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBS: YMEHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAaX MO3HAHMS BEIIECTB U
XUMUYECKUX SIBIICHUI;

JUISL CHENBIX M CHA0OBUASIIMX OOYYAIOMIMXCA: YMEHHUE HCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI.  bpaiina mgug  3amumcu
XUMUYECKUX (HOPMYII.

11 KIIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHSI Kypca «OOImas W HeopraHuyeckas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUN: O XUMHUYECKON COCTaBISIONICH
€CTECTBEHHO-HAYYHOM KApTUHBI MHUpA, POJIM XHMHUU B TO3HAHUU SIBJICHUU
npuposibl, B (POPMHUPOBAHUU MBIIUICHUST W  KYJbTYphl JIMYHOCTH, €€
(GYHKIIMOHATIBLHON TPaMOTHOCTH, HEOOXOJMMOM Il PEIICHHS] MPaKTHUSCKHUX
3alad U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO H
MIPUPOJTHOM CPEAE;

BJIAJICHUE CUCTEMOM XUMHYECKHX 3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATHS (XUMHUYECKUI DJIEMEHT, aToM, M30ToI, S-, pP-, d-
AJIEKTPOHHBIE OpPOWTAM aTOMOB, WMOH, MOJIEKYJia, MOJIb, MOJIIPHBIN 00BEM,
BAJICHTHOCTh, DJICKTPOOTPHUIATEIILHOCTh, CTENEHb OKHCJICHUSA, XHUMHUYECKas
CBSI3b (KOBaJICHTHAs, MOHHAs, METaJUIMYeCKasi, BOJOPOHAS), KPUCTATUIMYECKas
pELIETKA, TUIIBI XUMUYECKUX PEAKILIHNHI, PACTBOP, JIEKTPOJIUTHI, HEAIECKTPOJIUTHI,
AIEKTPOJUTHYECKAsT JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW peakIuu, XUMHYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON AUcCCOolalumu, rnepuoanueckui 3akon /. M. Menneneena,
3aKOH COXpPAHEHUsS MacChl BEIIECTB, 3aKOH COXPAaHEHUS M IPEBpAIICHUS
SHEPIUM MPU XUMUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK
XAMHWH, MHPOBO33PEHUYECKHE 3HAHWS, JIEKAIMUE B OCHOBE IOHUMAHUS
NPUYMHHOCTA W CHCTEMHOCTH XHUMHYECKUX SBJICHHH, (HaKTOJIOTHUUECKHE
CBEJICHHSI O CBOMCTBAaX, COCTaBE, MOJy4YEHUU U O€30MacHOM HCIOJIb30BaHUU



BOKHEUIITUX HEOPTAHMYECKUX BEIIECTB B OBITY W MPAKTHUUECKOU JEATETLHOCTH
YelI0BeKa;

c(hOpPMHPOBAHHOCTh YMEHUH BBISBISITh XapaKTEPHBIC MPU3HAKU TTOHSATHH,
yCTaHaBIIMBaTh WX B3aMMOCBSI3b, HCIOJIB30BaTh COOTBETCTBYIOIINE ITOHSTHS
IIPU OTMIMCAHUY HEOPTAHWMUYECKUX BEIIECTB U MX MPEBPAICHHIA;

c(OPMUPOBAHHOCTh YMEHHUH HCITOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY TSI
cocraBieHus (GOpPMyNl BEIIECTB W ypPaBHCHUH XUMHYECKHX PEaKIui,
cucremaruieckyro HomeHknarypy (IUPAC) wu TpuBHMalbHBIE Ha3BaHUS
OTJEJIBHBIX HEOPTAaHWYECKUX BelecTB (yrapHbI ra3, yriaeKUCIbli ra3, aMMHaK,
raméHasi U3BeCTh, HeTalEHas U3BECTh, IUTHEBAs COJIA, TUPUT U JIPYTHUE);

cOPMHPOBAHHOCTh YMEHHH ONPENENsATh BaJEHTHOCTh M CTEINEHb
OKHUCJICHUSI XUMHUYECKUX DJIEMEHTOB B COCAMHEHHUSIX PA3IUYHOTO COCTAaBa, BHI
XUMUYECKON CBsI3M (KOBAJICHTHAsl, WOHHAS, METAJUIMYECKasi, BOIOPOIHAs) B
COCIMHCHUSAX, THIT KPUCTALIMYCCKON PEMETKH KOHKPETHOTO BEIIECTBA
(aToMHas1, MOJIEKYJIsIpHAs, MOHHAS, METAJUTMYECKas ), XapaKTep CPebl B BOIHBIX
pacTBOpax HEOPTAaHUICCKUX COCTUHCHUN;

C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ YCTaHaBJIMBATb MMPpUHAAJICKHOCTD
HCOPraHNMYCCKHUX BCIICCTB IIO0O HX COCTABY K OHpe,Z[CJIéHHOMy KJ'IaCCY/prrIHC
COGI[I/IHGHI/Iﬁ (HpOCTBIG BCICCTBa — MCTAJJIBI H HCMCTAJIJIbl, OKCHIBI,

OCHOBAaHMsI, KUCJIOTHI, aM(OTEPHBIE TUIPOKCHUIbI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUHN PACKPBIBATH CMBICI MEPUOIUYECKOTO 3aKOHA
H. W. MengeneeBa ©  JEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOIIYIO,
OOBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB Ilepmoandeckold CHCTEMBI
XuMHueckux 3jemMeHtoB J[. M. MeHneneeBa, UCHOJB3ys MOHATHS «S-, P-, d-
ANIEKTPOHHBIE  OpOUTAIINY, «QHEPreTUYECKUE  YPOBHWY, OOBSICHATD
3aKOHOMEPHOCTA H3MEHEHHSI CBOWCTB XHWMHUYECKHUX DJJIEMEHTOB U UX
COEAMHEHUN 10 mepuonaM U rpynnaMm lleproanueckor CUCTEMBI XMMHUUYECKHUX
sanemenToB J[. 1. Menaeneena;

cOpPMHPOBAHHOCTh YMEHUM XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XAMHUYECKME CBOMCTBA HEOPraHUYECKUX BELIECTB PA3JIMYHBIX KJACCOB,
MOATBEPKAATh CYIIECTBOBAHUE I'C€HETUUYECKON CBSI3U MEXAY HEOPTaHUYECKUMU
BEIIECTBAMH C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(hOpMHPOBAHHOCTh YMEHHUSI KJIACCU(PHUITUPOBATh XUMUIECKUE PEAKITUU 10
Pa3IMYHBIM MpU3HAKaM (YUCITY U COCTABY PEarupylolUX BEIIECTB, TEIJIOBOMY
ety peakinu, U3MEHEHHUIO CTEIICHEW OKHUCIICHUS JIEMEHTOB, 0OPaTUMOCTH
peaKiK, YYaCTHIO KaTaau3aTropa);

c(OpPMHUPOBAHHOCTh YMEHUN COCTaBIIATH YPAaBHEHMSI PEaKLMi pa3InYHBIX
TUIIOB, TIOJHbIE M COKpAlIEHHBIE YpaBHEHUS pPEaKUUMd HOHHOTO OOMEHa,
YUUTBIBAs YCIOBUS, P KOTOPBIX 3TU PEAKIIUU UAYT 10 KOHIIA;

cOPMHPOBAHHOCTh YMEHUW TPOBOAWTH PEAKIIUH, MOATBEPIKIAIOININE
KAQYECTBEHHBIA COCTAB PA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACMO3HABATH
ONBITHBIM  IMYTEM  HMOHBI, NPUCYTCTBYIOIIHE B  BOJHBIX  PacTBOpPAX
HEOPraHUYECKHUX BELIECTB;



cOPMHPOBAHHOCTh YMEHHU PACKPHIBATh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIUIl IOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOTO
OajlaHca ATUX PEaKIIMii;

chOpPMHUPOBAHHOCTh ~ YMEHHMM  OOBSCHATH  3aBUCUMOCTb  CKOPOCTHU
XUMUYECKOM peakiMu OT pa3iuyHbIX (AKTOpOB; XapakTep CMeEIIEHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEITHETO BO3ACUCTBUS (TIPUHIIUI
Jle llarenbe);

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaThb XHMHUYECKHE IMPOIIECCHI,
JeKallue B OCHOBE MPOMBIIIIIEHHOTO MOJYYeHUsI CEpHOM KUCIOThI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH MPECTABICHUN 00 OOMIMX HAYYHBIX MPUHIIMIAX U
IKOJIOTUYECKUX MPOOIEeMaX XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMECHHI MPOBOJUTH BBIYUCICHHS C WCITOJIB30BAHUEM
MIOHSITUS «MacCOBas IOJIsl BEIIECTBA B PACTBOPE», 0OBEMHBIX OTHOIICHHUH Ta30B
OpU XUMHYECKHX pEaKIHMsIX, MacChl BelecTBa MiIM 00bEMa Ta30B II0
MU3BECTHOMY KOJHMYECTBY BEIIECTBa, Macce WIH O00bEMY OJHOTO W3
YYaCTBYIOIIMX B PEAKLMU BEIIECTB, TEIUIOBOrO 3(QeKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, IPEBPAIICHUS U COXPAHEHUSI SHEPTHH;

chOpMHUPOBAHHOCT,  yMEHUW  CcOOJO/aTh  TMpaBuUiia  MOJIb30BAHUS
XUMHUYECKON ToCyZ0i M 1ab0opaTOpHbIM OOOpYAOBaHUEM, a TaKKe MpaBHIIa
oOpalieHus ¢ BEIIeCTBAMH B COOTBETCTBUU C MHCTPYKIUSAMH 1O BBIMOJTHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMHPOBAHHOCTh YMEHHUM IJIAHUPOBATh W BBIMOJHATH XUMHUYECKHMA
IKCIIEPUMEHT (Pa3I0KEeHHE MEPOKCHIA BOJOPO/Ia B MPUCYTCTBUU KaTalu3aTopa,
OTpe/IeNIeHNEe CpeAbl PACTBOPOB BEIIECTB C TOMOIIBIO YHUBEPCAIHHOTO
WHIUKATOPa, BIMSHUEC PA3IMYHBIX (PAKTOPOB HAa CKOPOCTh XHMHYECKOM
peaxIuy, peakiuy HMOHHOTO OOMEHa, KAa4eCTBEHHBIE PEaKkIu Ha Cyibdar-,
KapOOHAT- W  XJIOPWA-aHWOHBI, HAa  KAaTHOH  aMMOHHS,  PCIICHHE
OKCIIEPUMEHTAIBHBIX 3a7ad 1o TemaMm «Mertamiey u  «Hemeramib») B
COOTBETCTBUHM C TIpaBUJIAMU TEXHUKH O€30MACHOCTH TMpU OOpallleHuu ¢
BCII[ECTBAMH U JIA0OPAaTOPHBIM OOOPYJOBAaHUEM, TPEICTABIATh PE3yIbTATHI
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3alUCH YPaBHEHUU COOTBETCTBYIOIIUX
peakuuii 1 GOpPMYyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHPOBAHHOCTh YMEHUW KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMAIUIO, TOTYYaeMyI0 W3 Pa3HBIX HCTOYHHKOB (CpPEeICcTBa MacCCOBOM
KOMMYHUKaIuu, IHTepHeT U ApyTrux);

chOpMUPOBAHHOCTh YMEHHMH  CcOOJNIOAATh  MpaBWIa  SKOJIOTHYECKU
1e71eco00pa3HOTrO MOBEACHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IENAX
COXPaHEHHUSI CBOETO 3/JI0POBbSI M OKPYKAIOMICH MPUPOTHON Cpeibl, OCO3HABATH
OMACHOCTh BO3JIEUCTBUSI HA KUBBIE OPraHU3Mbl OIpPEACIIEHHBIX BEIECTB,
noHumasi cmbicn mnokasarens IIJIK, mnosgcHAT, Ha mpumepax CHocoObI
YMEHBIIECHUS U TPEJOTBPAIIECHUS HMX BPEIHOTO BO3JECUCTBHUS Ha OpPraHU3M
YelI0BeKa;

JUTsT 0OYJArOITUXCSl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBBS: YMECHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX IMO3HAHHS BEIIECTB U
XUMUYECKUX SBJICHUM;



JUIS CJETBIX M CHa0OBUASIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTteMy oOo3Hauenuid JI.  bBpaiins gna  3amucu
XUMUYECKUX (HOPMYII.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KosauyecTBo yacos JIEeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3aesioB U TeM K - (undposbie)
) NMpOrpamMmbl Bcero OHTPOILHBIC PAKTHYECKHAE | oGpazoBaTebHbIe
padoThI padoTshI pecypebt
Pa3nes 1. Teopernyeckue 0CHOBbI OPraHN4YecKOi XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COCAUHEHUN A. 3
M. bytieposa
Htoro no paznemny 3
Pa3znen 2. YriieBoaopoabl
2.1 [IpenenbHbIC YTIIEBOIOPOABI — ATKAHBI 2
29 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 5 1
' QJIKaIUCHBI, aJIKUHBI
2.3 ApomMaTHYeCKHe yIIeBOIOPOIbI 2
24 [IpupoiHBIE HICTOYHUKH YIJIEBOIOPOIOB 3 1
' U UX nepepadboTKa
Hroro no paszneny 13
Pasnen 3. Kuciaopoacoaep:xanue oprannyeckue coe{nHeHUs
3.1 Criupter. @enon 3
32 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
' CrnoxHble 3(UpbI
3.3 YrineBoasl 3 2
Hroro 1o pasnery 13
Pasznen 4. A3orconepxaiye opraHudecKue coe{uHeHust
4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3




Uroro no pazgeny

Pa3znes S. BbicokoMoOJIEKY/JISIPHBbIE COeINHEHU S

5.1 IInactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




11 KITACC

KosnuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m
NMPOrpaMmblI Bcero Konrpoakueie | Ipakruveckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecype
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHH
Ctpoenue atomoB. [leproguyueckuii 3aKoH
11 u [lepuonnueckas cucreMa XUMUYECKUX 3
snemenToB . M. MenaeneeBa
19 Ctpoenue BemiectBa. MHOrooopasue 4
' BEIIIECTB
1.3 XHUMHYECKUE PEaKIUU 6 1 1
Htoro no paznemny 13
Pa3nen 2. Heoprannueckasi XumMus
2.1 Mertamibl 6 1
2.2 Hemeranmsi 9 1 1
23 CBs13b HEOPTaHUYECKUX M OPTaHUUECKUX 5
' BEIIIECTB
Hroro no paszneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 ‘ XUMHUS U KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 2 3

[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosau4yectBo yacos DJIEeKTPOHHbIE
Ne aTa ugposbie
n/n Tewa ypoxa Bcero Kontponbubie | Ipakrmyeckue ilsyqe}mﬂ :)Iﬁ;)l)aI;OBaTeﬂbele
padoThI padoTshI pecypes
1 [Ipeamer opraan4ecKkoi XUMuH, € 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
Teopust CTpoeHUs OPraHUuYECKUX
2 coequHenuiit A. M. bytieposa, eé 1
OCHOBHBIE 10JIOKEHHUS
[IpencraBienue o K1accuPpUKaun
3 opraHuueckux seectB. Homenkinatypa 1
(cucremaTuyeckasi) U TpPUBHAILHBIC
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB 1 CTPOCHHE, 1
TOMOJIOTHYECKUHN PsijT
5 Meran u 3TaH — npocTenire 1
IIPEICTAaBUTENHN AJTIKAHOB
6 AJIKEeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUieH U NpONUIeH — IpocTeiine 1
IIPEICTABUTENH aJTIKEHOB
8 [IpakTuueckas padora Ne 1. «Ilonyuenue 1 1
STWJICHA U U3yYEHHUE €0 CBONCTB
Ankanuensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1
CUHTETHUYECKOTO KayuyKa 1 pE3UHbI
AJIKUHBI: COCTaB U 0OCOOEHHOCTHU
10 CTPOEHMS1, TOMOJIOTMYECKUN PSIA. 1
AneTuiieH — npocTenmmn
IIPEICTABUTEIND AJIKUHOB
11 Boruncnenus no ypaBHEHUIO 1

XUMHYECKOU pcaKknuu




12

Apenbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH
apeHOB

13

I'enetnueckas cBA3b Yrii€BoaopoaosB,
IMPpUHAJIC)KAIIUX K PA3JIMYHBIM KJIaCcCaM

14

[TpupoaHbie HCTOYHUKH YTIIEBOIOPOIOB:
MPUPOJIHBIN ra3 U MOMyTHHIE He(TIHbIC
rasbl, HeTh ¥ POTYKTHI €&
nepepadboTKu

15

[IpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB:
MPUPOJIHBIN ra3 U MOMYTHBIC He(TIHBIC
ra3el, HE)Th U MPOJYKTHI €€
nepepadoTKu

16

Kontponbnas paboTta mo pazaeny
«YTJIeBOAOPOIBI

17

Hpel[eJII)HBIG OAHOATOMHBIC CIIMPTHI:
MCTAHOJ MU 3TaHOJI. BO,I[OpOI[HaH CBA3b

18

MHoroatoMHbI€ CIIUPTHBI: STUJICHIJIMKOJIb
U IIIMLICPHUH

19

DeHOII: CTPOCHUE MOJIEKYIIBL,
¢u3nyueckrue 1 XUMHYECKHE CBONCTBA,
[IPUMEHEHHE

20

Anpaerunpl: GopManbaeTu 1
areraabIerua. AeToH

21

OnHOOCHOBHBIE NIPEAEIBHBIE
KapOOHOBBIE KMCIIOTHI: MypaBbUHAs U

yKCyCHast

22

[IpakTuueckas padbora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTCapI/IHOBaSI M OJICMHOBAs KHUCJIOThI, KaK
IpeaACTAaBUTCIIN BBICHINX Kap60HOBI)IX
KHCJIOT

24

MBpbi1a Kak cOJIM BBICIIUX KapOOHOBBIX
KHUCJIOT, MX MOIOLLEE JEHUCTBUE

25

Crnoxxnabie 23(hUpBI KaK MPON3BOTHBIE




KapOOHOBBIX KHCIOT. ['maponms
CJIO’KHBIX 3(hHupoB

26

JKupbl: ruapONN3, IPUMEHEHUE,
OMOJIOTHYECKast POJIb KHUPOB

27

VYraeBogpl: cOCTaB, KiIaccu(uKanus.
Baxueiimme npeactaBuTeNu: TII0K03a,
¢bpykTO3a, caxaposa

28

Kpaxmai u neimirono3a Kak IpupogHbIe
IIOJIMMEPBI

29

KoHnTposbpHas padora o paszaery
«Kucnopoaconepkaiie opraHnaeckue
coequHeHus»/ Beepoccuiickast
poBepoyHas paboTa

30

OO6m1ast XxapaKTepucTHKa
a30TCOICPKAIINX OPraHUUECKUX
coenuHeHu / Beepoccuiickas
poBepoUHasi padboTa

31

AMWHBI: METHJIAMUH W aHUJINH

32

AMMHOKHCIIOTHI KaKk aM(pOTepHbIE
OpraHWYECKHUE COCANHEHUS, UX
Ouosiornyeckoe 3HaueHue. [lentuapl.
benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEAUHEHUS

33

OCHOBHBIE TOHATHUS XUMUH
BBICOKOMOJICKYJIAPHBIX COCI[I/IHeHI/II\/'I

34

OcHoBHBIC MCTOABI CHHTC3a
BBICOKOMOJICKYJIAPHBIX COG}IHHGHHfl.
HHaCTMaCCH, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTHyeckue
padoTshI

Jara
U3ydeHus

DJIEeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMAYECKAH DJIEMEHT. ATOM.
DJeKTpOHHAs KOHPUTYpALIHS aTOMOB

ITepuonnueckuii 3axoH u [lepuoanueckas
cHCTeMa XUMHYecKuX sneMeHToB Jl. H.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBONCTB
XUMHYECKHX DJIEMEHTOB U UX COCTMHECHUH
0 TPYIIAaM U Iepuoaam. 3HaueHue
MEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB J[.J. MeHaeneeBa
B Pa3BUTHU HAYKHU

CtpoeHue BelecTBa. XUMHYECKasl CBA3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas CBsA3b

BanenTHOCTh. DJEKTPOOTPUIIATETBHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYIISIPHOTO
CTPOEHUS

IToHsATHE O TMCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJTTIOUIHBIE PACTBOPHI.
MaccoBas 105151 BEILIECTBA B pacTBOPE

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCIUHECHUM.
I'eneTnyeckas CBA3b HEOPraHUYECKHUX
BEILECTB, Pa3JIUYHBIX KJIACCOB

Knaccudukanus XuMHUeCKUX peaklui B
HEOPraHUYECKON U OpraHM4eCcKON XUMHUHU.
3aKOH COXpaHEHUs1 MacChl BELIECTB; 3aKOH




COXPAaHEHHUS U NPEBPAICHUS SHEPTUU TPU
XUMUYECKHUX PEaKIUsIX

Cxopoctb peakiuu. OOpaTuMble peaKkiuu.
XUMHUYECKOE PABHOBECHE

10

[TpakTrueckas padora Ne 1. «Brnusaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEeaKIH»

11

DJIEKTPOIUTHYCCKAS TUCCOIHALINS.
[Tonstue o BogopoaHOM mokasaresne (PH)
pactBopa. Peakinu HOHHOTO OOMEHa.
I'maponus opraHnyeckux u
HCOPraHMYECKUX BEIIECTB

12

OKHCITUTEIIEHO-BOCCTAaHOBHUTEIILHBIC
peaxiuu. [lonsatue 06 anexTpoaunze
pacIIaBOB U paCTBOPOB COJIEH

13

KonTponbhas pabota no paszueny
«TeopeTnyeckre OCHOBBI XUMUM

14

MeTtamisl, uX IOJIOKEHHE B
[Tepuoauueckoit cucreMe XUMUYECKUX
anemenToB /I. 1. Menpaeneera u
0COOCHHOCTH CTpOEHHUs aToMOB. O01I1e
(du3nYecKue CBONCTBAa METAIOB

15

CrnaBel METAIIOB. DJIEKTPOXUMHUYECKUIN
A HAIIPSKEHUN METAJNIOB

16

XHUMHUYECKHE CBOMCTBA Ba)KHEHUIITNX
METaJIJIOB (HAaTpUM, KaJauil, KaJbLuH,
MarHui, aIIOMUHAN) U X COSAMHEHUHN

17

XUMHUYECKUE CBOWCTBA XpOMa, MEIU U UX
COeTMHEHNN

18

XuMHYeCKHEe CBOMCTBA IIMHKA, JKeJie3a U
UX COETMHEHUN

19

[TpakTnueckas padota Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEME
«Meramnp»"




20

Hemertaiisl, NX MOJIOJKEHUE B
Ilepronnueckoit cucTeMe XUMUYECKUX
snemeHnToB 1. Y. Menaeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

®u3nyecKue CBOMCTBAa HEMETAILIOB.
AnnoTponusi HeMETaIoB (Ha IpUMeEpe
KHCJIOPOJIa, Cepbl, hocdopa u yrieposia)

22

XHUMHUYECKUE CBOMCTBA IAJIOT€HOB, CEPBI U
UX COCOUHEHUN

23

XuUMHYECKue CBOMCTBA a30Ta, (hochopa u
HUX COeIUHEHUN

24

XUMHYECKUE CBOMCTBA yIiepoia, KpEMHUS
U UX COSTUHEHUN

25

[IpruMeHeHne BaXXHEUIIINX HEMETAVIOB U
HUX COeIUHEHUN

26

O0001Ienne U cucTeMaTH3alys 3HAHAHA 110
teMme «Hemeramnel». Berancnenus mo
ypaBHeHI/IFIM XUMHUYCCKUX peaKHI/H\/JI nu
TEPMOXHUMHYCCKHE PACUETHI

27

[IpakTuueckas padbora Ne 3. «Pemienue
9KCHEPUMEHTAIbHBIX 3334 110 TeMe
"HemeTasst"»

28

KonTponbhas pabota nmo remam
«Mertamae» u «HemeTamisi»

29

Heopranunueckue u opranuueckue
kucnotel. Heoprannueckue n
OpraHMYeCKHe OCHOBaHUS

30

AmpoTepHbIe HEOPraHUYECKUe 1
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTraHUUYECKUX
BEIIIECTB

31

Pose xuMuu B o0ecrieueHuN
DKOJIOTMYECKOW, SJHEPIreTUYECKON U
MUIIEBON 0€30MaCHOCTH, PA3BUTHHI




MEIUIIUHBI

[IpencraBnenust 06 0OMMX HAYYHBIX

32 MPUHITMIIAX TPOMBIIIICHHOTO MTOTYYSHUS 1
BRXHEHIIINX BEIIECTB

33 YenoBek B MUPE BEIICCTB U MAaTEPHAIIOB 1

34 XHUMHS ¥ 3J0POBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NMPOBEPSIEMOT0
pe3yJabTara

IIpoBepsieMble MpeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrPaMMBbI CPeTHET O
0011ero o0pazoBaHus

1

TeopeTnueckre OCHOBBI OPTaHUYECKON XUMUU

1.1

ChopMUpOBaHHOCT, ~ MPEACTABICHUA O  XUMHUYECKOU
COCTAaBJISIFOIIEN €CTECTBEHHOHAYYHOU KApPTUHBI MUPA, POJIU
XUMUU B TIO3HAHUU SABJICHUM TPUPOABI, B (HOPMHUPOBAHUU
MBIIUIEHUS U KYJbTYpPhl JUYHOCTH, €€ (YHKIIMOHATBHOM
rPaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUYECKUX
3a7ad U DKOJIOTMYECKM OOOCHOBAaHHOI'O OTHOIIECHHS K

CBOEMY 3JI0POBBIO U TIPUPOTHOM cpelie

1.2

Bnamenue cucremMol XMMMYECKHX 3HAaHWW, KOTOpas
BKJIFOYAET: OCHOBONOJIArarOUIMe MOHATHS  (MOJIEKYJIa,
BaJICHTHOCTb, ANEKTPOOTPULIATENLHOCTD, CTENEHb
OKHUCJICHUSI, XMMHUYECKasi CBs3b, MOJb, MOJISIpHAs Macca,
MOJISIPHBIN 00BEM, YIIEpOAHBIA CKeNeT, (PYHKIHOHAIbHAs
rpymmna, pagukall, U30MEpHsi, U30MEPbl, TOMOJIOTUUYECKUI
psn, rOMOJIOTH, yIJIEBOAOPO/IBI, KHCIJIOPOJ- U
a30TCO/IepKAIINE COCIUHEHHUs, OMOJIOTMYECKH aKTHUBHbIC
BelecTBa (yriaeBoAbl, KUPbI, OCJIKH), MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIWHEHUS);
TEOPUH U 3aKOHBI (TEOpUS XUMHYECKOTO CTPOEHUS
OPTaHUYECKUX BEIIIECTB AM. byrnepona),
3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3BIK XUMUU,
(dakToJIOTMYECKUEe CBEACHUS O CBOWCTBAaX, COCTaBe,
MOJIyYUeHUH U 0OE€30MacHOM HCIOJB30BaHUU Ba)KHEHIINX
HEOPTaHMYECKUX W OPraHUYeCKHX BEIIEeCTB B OBITY U

HpaKTquCKOﬁ ACATCIIbHOCTHU YCJIOBCKA

1.3

CpopMUpOBaHHOCT YMEHHMUM  BBISBISTH  XapaKTEpHbIE




IIPU3HAKH HOHﬂTHﬁ, YCTaHAaBJINBATb HX B3aNMMOCBI3b,
HUCIIOJIB30BaATh COOTBCTCTBYIOINHC IIOHATHUS IIPpW OIMCAHNHU
COCTaBa, CTpOCHUA u HpeBpaHIeHI/Iﬁ OpPraHu4YCCKHuX

COE€IMHEHUN

1.4

c(OPMUPOBAHHOCTh YMEHHMM HCIOJB30BaTh XUMHUYECKYIO
CUMBOJIMKY  JUIsl ~ COCTaBJIGHUS  MOJIEKYJSIDHBIX U
CTPYKTYpPHBIX  (pa3BEpPHYTOH, CoOkpaméHHoON) (opmyn
OpPraHUYEeCKMX BEIIECTB W YpPaBHEHUH  XUMHUYECKHX
peakumii, U3roTaBIMBaTh MOJEIN MOJIEKYJ OPraHMYECKHUX
BELIECTB JUISI  WUIIOCTpaMd MX  XUMHUYECKOTO U

IMPOCTPAHCTBCHHOI'O CTPOCHUA

1.5

CdopmupoBaHHOCTD YMEHUH YCTaHABJIMBATh
MPUHAJITICAKHOCTh M3YYEHHBIX OPTraHMYECKUX BEIIECTB IIO
HX COCTaBY U CTPOCHHUIO K OMPEIeIEHHOMY Kiaccy (rpymre)
coeAMHEHUN (YrI€BOAOPOIbL, KAUCIOPOI U a30TCOAEPKAIIIHE
COCIMHEHMUSI, BBICOKOMOJICKYJIIPHBIE COCIUHEHMUsI), JTaBaTh

UM Ha3BaHUsA 10 cuctemMatrueckoit Homenkiatype (IUPAC)

1.5

CdopmMupoBaHHOCTH YMEHUS ONPENETATH BH/JIbI
XMMHUYECKOM CBSI3M B OPraHUYECKUX  COCIUHEHUSAX

(omuHApHBIE U KPATHBIE)

1.6

ChopMUPOBAaHHOCTh yYMEHUSI MPUMEHSATH: MOJIOKEHUS
TEOpPUU CTPOCHUSI oprannueckux BemectB A.M. byTiepoBa
U1l OOBSICHEHHS 3aBUCHMOCTH CBOMCTB BEIECTB OT HX

COCTaBa U CTPOCHM:; 3aKOH COXPAaHCHUA MAaCChl BEIICCTB

Yranesomopoasl. Kuciaopoaconepskaiue u a30TcoaepKaIinie
OpraHUYECKUE COEIUHEHMUS. BricokoMOIeKyIsIpHBIC

COCIMHCHUA

2.1

CdopMUpOBaHHOCTh yMEHUW MPUBOJIUTHL TPUBHAIBHBIE
Ha3BaHUS OT/ACJIBHBIX OPraHUYECKUX BEIIECTB (ITHUJIEH,
MPOTHJICH, alleTUJICH, ATWJICHTJINKOIb, TIUIEPUH, (EHOI,
dbopmanbaerua, —aneTaablaeruj, MypaBbUHAs — KHUCIOTAa,

YKCyCHasli KHCJI0Ta, OJCHHOBas KHUCIIOTA, CTCApHHOBAsd




KHUCJIOTa, TJIIOKO3a, (pyKTO3a, Kpaxmaj, LeJUI03a,

TJIUIUH)

2.2

ChopmupoBaHHOCT, YMEHHUH XapaKTepU30BaTh COCTaB,
cTpocHHe, (PU3HUECKUE U XUMUYECKHE CBOMCTBA THITMYHBIX
OpEACTaBUTEIIC  pa3IUYHBIX  KIACCOB  OPraHMYECKHX
BEIIECTB (MeTaH, OTaH, JTHJICH, IPOIMICH, AalCTHIICH,
Oyramuen-1,3, wmetmwiOyranuen-1,3, O€H30/1, MeETaHOI,
3TaHOJI, ATHJICHTJIUNKOJb, TIUIEPHH, (PEHOJ, alleTaIbICTH]I,
MypaBbUHAsi M YKCYCHas KHCIOTBI, IJIFOKO3a, Kpaxmall,

CJUI0JI03a, aMMHOYKCYCHAA KI/ICJIOTa)

2.3

C(i)OpMHpOBaHHOCTI) YMCHUA HILTIOCTPUPOBATH
ICHCTUYCCKYIO CBsA3b MCIKAY TUIIMYHBIMU IIPCACTABUTCIISIMU
Pa3INYHBIX KJIACCOB OPraHMYCCKHX BCIICCTB YPAaBHCHHUAMMU
COOTBCTCTBYIOIIHX XUMHUYCCKHX peaKHI/Iﬁ C

UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMyI

2.4

CdopMUpPOBaHHOCTh YMEHHS XapaKTEpHU30BaTh MCTOYHHUKHU
YTIAEBOAOPOIHOTO ChIpbsi (He(PTh, MPUPOIHBIN Ta3, yroib),
CIOCOObl UX MEPepadOTKH U TMPAKTHUYECKOE MPUMEHEHUE

IPOJIYKTOB NEPEPabOTKU

XUMUS U KU3HBL. PacuéTel

3.1

CdopMupoBaHHOCTh YMEHUH BIAIETh CUCTEMOM 3HAHUHN 00
OCHOBHBIX METOAaX HAy4yHOIO MO3HAHMS, UCIOIb3YEMBIX B
XUMUU TIPU HU3YYECHUHU BEUIECTB M XMUMHYECKUX SIBJICHUMN
(mabmroeHNe, U3MEPEHUE, YKCIIEPUMEHT, MOJICIIMPOBAHHE),
UCIIOJIB30BaTh  CUCTEMHBIE XHMHWYECKHE 3HAaHHUS IS
OPUHATHUS PEUICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalMsIX,

CBA3AaHHBIX C BEIICCTBAMHA U UX IIPUMCHCHHUCM

3.2

ChopmupoBaHHOCT, ~ YMEHUW  coOJitoJaTh  IMpaBuUia
MOJIb30BAaHUSI XUMHUYECKOM TMOCY/IOM W J1abopaTOpHBIM
o0opynoBaHueM, a TakKe TMpaBWiIa OOpalieHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU IO

BBITIOJTHEHHIO J'Ia60paTOpHBIX XHUMHYCCKHUX OIIBITOB




3.3

CdopMUpOBaHHOCTh YMEHUW TUTAHUPOBATH M BBIMOJIHATH
XUMUYECKUN DKCIEPUMEHT (TMPEBpaIIEHUSI OPTaHUYECKHUX
BCIIECTB IIPH HArpPEBaHUU, IMOJIYyYCHUE STHIICHA U U3yUYCHUE
€ro CBOMCTB, KaueCTBCHHBIC pPEAKIMH OPTaHHUYSCKHX
BCIIECTB, JCHATYypaIus OCIIKOB IPU HarpeBaHHHM, IBETHHIC
peakiuu O€NKOB) B COOTBETCTBUM C NpaBUJIAMH TEXHUKHU
O0e3omacHOCTH TpU  OOpalieHuu C  BEMECTBAaMU U
1a00paTOPHBIM 000PYI0BAaHUEM; TIPEICTABIIATh PE3YIbTaThI
XUMHUYECKOTO 3KCIIEpUMEHTa B (hopMe 3alliCH ypPaBHECHHM
COOTBETCTBYIOIMX Peakiuii U (opMyIupoBaTh BHIBOJIBI Ha

OCHOBE ITHX PE3YyJIbTATOB

3.4

CdopMHpoBaHHOCTh YMEHHI MPOBOJIUTH BBIYMCICHUS IO
XUMUYECKUM YypaBHEHHUSIM (Macchl, 00BbEMa, KOJIMYECTBA
UCXOJHOTO BEIIeCTBA WM MPOAYKTa PpEaKUuu 10
U3BECTHBIM Macce, O00bEMYy, KOJHUYECTBY OJHOIO W3

MCXOJIHBIX BEILIECTB WM NPOIYKTOB PEAKIMH)

3.5

CdopMUpOBaHHOCTH YMEHUN KPUTHYECKH aHAIM3HPOBATH
XUMUYECKYI0 HMH(MOpPMAIMIO, TOJY4aeMyl M3 PpPa3HbIX
UCTOYHUKOB (CpelacTBa MaccoBOM HWH(OpManuu, CeTh

HNuTepHer u npyrue)

3.6

CdopmupoBaHHOCT, ~ YMEHHH  coOJfOmaTh  IMpaBHiIa
HKOJIOTMUYECKU 1IeJIECO00Pa3HOr0 TMOBEACHUS B OBITY U
TPYJIOBOM JEATEILHOCTH B IEJISIX COXPAHEHUsI CBOETO
3I0POBbSI U OKPYKalOIEeW MPUPOTHON Cpejbl, 0OCO3HABATH
OTMACHOCTh  BO3JCHCTBUS  HAa  JKUBBIE  OpPTraHU3MBI
OTpeNIeIEHHBIX OPTaHUYECKUX BEIIECTB, MOHUMAs CMBICI
noka3zarens [IJIK (mpegenbHo AOMYCTUMON KOHLIEHTPALIVH),
MOSICHAT, HA TPUMEPAX CIOCOOBI  YMCHBIICHHS U
PeIOTBPAIICHUS] UX BPEIHOTO BO3JIEUCTBHS Ha OpPraHU3M

YCJIOBCKA




11 KIIACC

Kon
MPOBEPsSIeMOro
pe3yJbTara

IIpoBepsiemble NpeaAMeTHbIE Pe3YJIbTATHI 0CBOCHUS
OCHOBHO# 00pa30BaTe/ibHOI MPOrpaMMBbI CpeHEro
o0mrero oopazoBanust

1

TGOPCTI/I‘-ICCKI/IC OCHOBBI XUMHUH

1.1

Brnagenne cucreMOM  XMMWYECKHMX  3HAHMM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAratouIe MOHATHS (XMMHYECKUN
AIIEMEHT, aToOM, JJIEKTPOHHAas 00oJoYKa aroma, S-, p-, d-
AJIEKTPOHHBIE ~ OpOMTATM  aTOMOB, HMOH,  MOJEKYyJa,
BaJICHTHOCTb, AIEKTPOOTPULATEIILHOCTD, CTEIICHb
OKHCJIEHUS, XMUMHUYECKas CBs3b, MOJIb, MOJSIpPHas Macca,
MOJISIpDHBIA ~ O0BEM, KpUCTAUIMUECKash PEHIETKA, THIIbI
XUMHUYECKUX pPEaKIMid (OKUCIUTENbHO-BOCCTAHOBUTEINBHBIE,

9K30- U OHAOTCPMHYCCKHC, PCAKIUKU HNOHHOI'O O6M€Ha),

pPacTBOD, QJICKTPOJIUTEI, HCOJICKTPOJINTEI,
QJICKTPOJIUTHYUCCKAA Juccouuanus, OKHCJIMTCIIb,
BOCCTaHOBUTCIIb, CKOPOCTb XUMHYECKOMN p€aknuuu,

XMMHUYECKOE pPaBHOBECHE); TEOPUM U 3aKOHBI (Teopus
AIEKTPOIUTUYECKON aucconuannu, llepuonnueckuii 3akoH
.M.  MeHnneneeBa, 3aKOH  COXpPaHEHUsI  MAaccChl),
3aKOHOMEPHOCTH, CUMBOJINYECKUI SI3BIK XUMUH,
(dakTosoruueckue CBEIEHUST O CBOMCTBAaX, COCTaBe,
NOJlyYEHUH U 0€30MacHOM HCIOJIb30BAHUU Ba)KHEHUIINX
HEOPraHMYECKUX BEUIECTB B OBITY W NPAKTUYECKOH

ACATCIBHOCTH YCIOBCKA

1.2

ChopmMHupoBaHHOCTh yMEHHMHM  BBISBISATH  XapaKTEpHbIE
NPU3HAKHA U B3aWMOCBSI3b U3YUEHHBIX IMOHATUH, IPUMEHATH
COOTBETCTBYIOIIME TIOHATHUS IIPU ONMCAaHUU CTPOCHHS U
CBOWCTB HEOPraHMYECKHX BEUIECTB M MX NPEBPALICHUU;
BBISIBJIITH B3aMMOCBSA3b XUMUYECKUX 3HAHUU C MOHATHAMHU
U TPEACTABICHUAMM  JIPYTUX  €CTECTBEHHOHAYYHBIX

mpeaAMcCTOB




1.3

Brnanenne OCHOBHBIMM METOJAMHU HAYyYHOTO TO3HAHUS
BEIIECTB W  XHMHYECKUX  sBJICHUM  (HAOIIO/ICHUE,

N3MCPCHUC, SKCIICPUMCHT, MOI[GJ'II/IpOBaHI/Ie)

1.4

CdopMupoBaHHOCTh YMEHUH OMNpEAeNATh BaJCHTHOCTh U
CTENIEHb  OKHUCJEHUA  XHMHYECKHX  DJIEMEHTOB B
COEAMHEHUAX Pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOW CBS3H
(KOBaJIeHTHAsl, WOHHAs, MeETaJuIMYecKas, BOAOPOJHAs) B
COEIMHEHHUSIX, THUI KpUCTaJUIMYECKON PEIIETKU
KOHKPETHOT'O BEIlleCTBa (aTOMHAasi, MOJIEKYJIsIpHAs, UOHHAs,

MeTaJlJIn4ecKast)

1.5

CdopMUpOBaHHOCTh YMEHUM OMPENEISATh XapaKTep Cpeibl

B BOJHBIX PAaCTBOpPAX HCOPIraHNMYCCKUX COCI[I/IHCHI/Iﬁ

1.6

CdopmupoBaHHOCTD YMEHUS KJ1IacCU(UILIUPOBATH
XUMHUYECKUE PEAKLMH MO Pa3IMYHbIM MpU3HAKaM (YUCITY U
COCTaBy pEarupymrolmx BEIIECTB, TEIIOBOMY 3(]dekty
peaKkuny, HM3MEHEHUIO CTENEHEH OKHUCIEHHUS 3JIEMEHTOB,

00paTUMOCTH pEaKIINK, YIaCTHIO KaTaau3aTropa)

1.7

ChopMUpOBAaHHOCTH ~yMEHUH  COCTaBISATh  ypaBHEHUS
pEaKUMil Pa3NMYHBIX THUIIOB, IOJHBIE W COKPAlIEHHbBIC
YpaBHEHUS peakIuii HOHHOTO OOMEHa, YYUThIBas yCJIOBUS,

ITPHU KOTOPBIX 3TH PCAKIIMKU UAYT 10 KOHIIA

1.8

ChopMUpOBAaHHOCTH ~ yMEHUW  TMPOBOAWTH  PEAKIIUH,
MOJITBEPIKIAOIIME KAYECTBEHHBIM COCTAB  Pa3JIMYHBIX
HEOPraHUYECKHUX BEIIECTB, PACHO3HABATH OIBITHBIM MYTEM
WOHBI,  MPUCYTCTBYIOIIME B  BOAHBIX  pacTBOpax

HCOPraHN4YCCKNX BCUICCTB

1.9

CdopMUpOBaHHOCTL ~ YMEHUM  paCKpbIBaThb  CYIIHOCTh
OKHCIIUTEJIBHO-BOCCTAHOBUTEIBHBIX PEAKLIHUNA MOCPEICTBOM

COCTABJICHUSA 3JICKTPOHHOI'O OajaHca dTHX peaKuHﬁ

1.10

ChopMUpOBaHHOCTh YMEHHH OOBSICHATH 3aBUCHMOCTH

CKOPOCTH XUMHUYECKON PEAKIMH OT Pa3IUYHbIX (DaKTOPOB

1.11

CdopMupoBaHHOCTL ~ YMEHHA  OOBSCHATH  XapakTep




CMCIICHUA XHMHYCCKOI'O PAaBHOBCCHUA B 3aBUCHMMOCTH OT

BHeIIHero Bo3aeiicTBus (npunnun Jle [latense)

061118,5[ N HCOPraHN4YCCKas XUMHUA

2.1

ChopmupoBaHHOCTH ~ YMEHUH  pacKpblBaTb  CMBICT
Ileppogmueckoro  3akonma .M.  MenneneeBa  u
JE€MOHCTPUPOBATh ero CUCTEMATU3HPYIOILYIO,

O0OBACHUTENBHYIO U IPOTHOCTUYECKYIO PYHKIIUU

2.2

CdopMUpoBaHHOCTH YMEHUU XapaKTepU30BaTh
AJEKTPOHHOE CTPOCHUE aTOMOB XMMHUYECKUX AJIEMEHTOB 1—
4 nepuomoB Ilepmogmueckoil CHUCTEMBI XUMHYECKHX
anemeHTOB .M. MeHaeneeBa, UCIIONb3ys MOHATHS «S-, P-,
d-ayieKTpOHHBIE OpPOUTANINY), «IHEPIETUYCCKHE YPOBHHY,
OOBSACHATH  3aKOHOMEPHOCTH  W3MEHEHUS CBOWCTB
XMMHUYECKUX AJIEMEHTOB U UX COCIUHEHUU 1O IMEpUOJaM U
rpyImnam ITepronnueckoit CHUCTEMBI XAMHUYECKUX

anemenToB /.M. MeHjaeneeBa

2.3

CdopMupoBaHHOCTH YMEHH XapaKTepu30BaTh
(omuCHIBATH) obmmue XUMHUYECKHUE CBOICTBA
HEOPTraHUYECKUX BEILIECTB pa3IMYHbBIX KJIaCCOB,
NOATBEPkAATh CYIIECTBOBAHUE T€HETHUECKON CBSI3H MEXKIY
HEOPraHUYECKUMH BEIIECTBAMH C TOMOIIBIO ypaBHEHUM

COOTBCTCTBYIOIINX XMMHUYCCKUX peaKHI/II\/’I

2.4

CdopmupoBaHHOCTH yMEHUM yCTaHaBJIMBATh
MPUHA/JICKHOCTh HEOPTaHUUECKUX BELIECTB M0 UX COCTABY
K ONpeNeIEHHOMY KJlaccy (Tpynne) COeIUHEHUN (IPOCThIe
BEILIECTBA — METaJ/UIbl U HEMETAJIJIbl, OKCH/IbI, OCHOBAHUSI,

KHUCJIOTHI, aM()OTEpPHBIE TUAPOKCHUIbI, COJIH )

2.5

CdopMUpOBaHHOCTh YMEHUN HCIOIb30BATh XUMHUYECKYIO
CUMBOJIMKY JJIi cOocTaBieHusi (OpMyJ BEUIECTB U
YPABHEHMM XUMHYECKUX PEaKUUM, CHUCTEMaTHYECKYIO
nomenkinatypy (IlUPAC) wu TpuBHanmbHbIE Ha3BaHUSA

OTJIETbHBIX HEOPraHUYeCKUX BEIIECTB (yrapHbId ras,




YIJIEKUCHBIM a3, aMMHWaK, raméHas H3BECTb, HErame€Has

W3BECTh, MUTHEBASI COJIA, TUPUT U APYTHUE)

2.6

CdopMupoBaHHOCTH yMEHUH XapaKTEePHU30BaTh
(ommMCHIBATH) obmue XUMHUYECKHE CBOMCTBA
HEOPTaHUYECKUX BEIIICCTB Pa3IMYHBIX KJIaCCOB,

IMOATBCPKAATh CYLICCTBOBAHNUC FeHETUYCCKOMN CBS3H MCKIAY
HCOPraHN4CCKUMHU BCIICCTBAMHU C IIOMOMIbBIO ypaBHeHI/Iﬁ

COOTBCTCTBYIOIINX XMMHUICCKUX peaKHI/Iﬁ

2.7

ChopMUpOBaHHOCTh YMEHUW ITUTAHUPOBATH M BBITOIHATH
XUMUYECKUNA  SKCHEPUMEHT  (paslioKeHHEe  MEepOKCHIa
BOJOpPOJIa B TMPUCYTCTBUU KaTalu3aTopa, OIpe/esieHre
CpeIbl PacTBOPOB BEIIECTB C TOMOINBIO YHHUBEPCATHLHOTO
WHIUKATOpa, BIUSHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTH
XUMUYCCKON  peaklnH, pPEaKIMd HOHHOTO OOMEHa,
KaueCTBEHHbIC PEaKIIMU Ha Cylb(dar-, KapOOHAT- U XJIOPUJ-
AHUOHBI, Ha KaTHOH aMMOHMUS, perieHue
AKCIIEPUMEHTAJILHBIX 3aJad 10 TeMaM «MeTaiely ¢
«HemeTammel») B COOTBETCTBUM C TIpaBUJIaAMU TEXHUKU
Oe3omacHOCTH Mpu  oOOpalleHUH C  BEIIeCTBAaMU U
1ab0paTOpHBIM 000PYI0BAaHUEM; IPEICTABIISATh PE3YIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3aluCy YpaBHEHUM
COOTBETCTBYIOIIUX Peakiuii U (popMyIupoBaTh BHIBOJIBI Ha

OCHOBE ITHX PE3YJIbTaTOB

2.8

ChopmupoBaHHOCT, ~ YMEHMH  coOJitoaTh  MpaBuUiia
MOJIb30BAaHUSI XUMHUYECKOM TMOCYyIOM U J1abopaTOpHBIM
o0opynoBaHueM, a Tak)Ke TMpaBWia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKLHSIMH IIO

BBIITOJIHEHHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

2.9

CdopmupoBaHHOCTH YMEHHI XapaKTEPU30BAThH XUMHUIECKHE
NpPOIECCHl,  JIeKAIIMe B  OCHOBE  MPOMBIIICHHOTO
MOJyYeHUs] CEpHOM  KHUCIOTHI, aMMHakKa, a TakKkKe
c(hOpMHUPOBAHHOCTh TPENCTABICHUNH 00 OOIMMX HAYYHBIX

INpUHOUIIaAX W 9KOJIOTHUYCCKUX Hp06neMax XUMHUYCCKOI'O




MIPOU3BOJICTBA

XUMHUS U KN3HL. PacuéTrel

3.1

ChopMUpOBaHHOCTh  TPEACTABICHUA O  XUMHUYECKOU
COCTAaBJISIFOIIEN €CTECTBEHHOHAYYHOU KAPTUHBI MHUPA, POJIU
XUMUHU B TMO3HAHWUM SIBIICHUH MPUPOIbI, B (HOPMUPOBAHUU
MBIIUICHUST M KYJIbTYPhl JHYHOCTH, €€ (PYHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOW I PEIICHUS MPaKTUYECKHUX
3alady U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K

CBOEMY 3JI0OPOBBIO U TIPUPOTHOM cpelie

3.2

CdopMUpOBaHHOCTh YMEHUN KPUTHUYECKH aHAIU3UPOBATH
XUMUYECKYI0 HUH(MOpPMAIUIO, TOJy4aeMyl0 W3 Pa3HBIX
HMCTOYHUKOB (CpEICTBA MAacCOBOM KOMMYHHUKAIIUU, CETh

HNutepHeT u npyrue)

3.3

ChopmupoBaHHOCT, ~ YMEHUW  coOJomaTh  MpaBuUiia
AKOJIOTUYECKU IIEJIeCO00pa3HOro0 TOBEJACHUS B OBITY U
TPYJOBOM JACSATENIBHOCTU B IEISAX COXPAHEHHUS CBOETO

3710pOBbS U OKPYKAIOILIEH IPUPOAHOMN CpPEIbI

3.4

Oco3HaBaTh ONACHOCTH BO3JIEVCTBUS HA KUBBIE OPraHU3MBI
ONPENEIIEHHBIX BEIIECTB, ITOHMMAsl CMBICH IOKa3aTels
[IJK, mosicHATh Ha TpUMEpPAaX CHOCOObl YMEHBIIEHUS U
IPEAOTBPAILEHUS WX BPEIHOIO BO3IEHCTBUS HAa OPraHU3M

YCJIOBCKaA

3.5

CdopMHUpPOBAaHHOCTH YMEHHMM TPOBOJWTH BBIUMCICHUS C
WCIIOJIb30BAHUEM TIOHSTHS «MAaccoBasl JIOJsl BEIIECTBA B
pacTtBope», 00ObEMHBIX OTHOIIEHUN Ta30B MPU XUMHUUYECKUX
peakIusax, Macchl BeIIecTBA WM 00bEMa Ta30B IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH O0BEMY
OJHOTO W3 YYaCTBYIOIIMX B PEAKLUUH BEIIECTB, TEIJIOBOTO
a¢ddekTa peakiuu Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl

BCIUICCTB, MMPCBPAICHUA U COXPAHCHUA DHEPTUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblil 3JIEMEHT COAEePKAHUA

1

TCOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHUHN

1.1

[Ipenmer opraHu4eckol XuMUU: €€ BO3HUKHOBCHHE, pA3BUTHE U
3HaYCHUE B IIOJIYYEHUU HOBBIX BEIIECTB M MaTrepualioB. Teopus
CTPOCHHSI OpraHMYeckux coeauHeHuii A.M. bytnepoBa, €€ OCHOBHbIE

ITOJIOXKCHUA

1.2

CrpykTypHble  (GOpMyibl  OpraHMYeCKHX  BelecTB. ['omonorus,
n3oMmepus. XHMHYECKAsT CBSI3b B OpPraHUYECKUX COCOUHEHUSIX —
OJIMHAapHbIE W KpaTHble cBA3U. llpencraBneHue o kiaccupuKanuu

OpPraHN4YCCKHUX BCIIICCTB

1.3

HOMGHKHaTypa OPraHU4CCKUX COGI[I/IHCHI/Iﬁ (CI/ICTeMaTI/I‘-IGCKaH) )51
TPHUBHUAJIBHBIC Ha3BaHU Ba)KHEHIIINX HpGHCTaBHTeHeﬁ KJIaCCOB

OpPraHNYCCKHUX BCIICCTB

YraeBonopoasl

2.1

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKUN psia. MeTaH U 3TaH —
MPOCTEHIIINE MPEACTABUTENIN aJKaHOB: (PU3MUECKHEe U XUMHYECKUE
CBOMCTBa (peakiMu 3aMelIeHUs] U TOPEHUs), HaXOXKIACHUE B MPUPOJE,

MMOJY4YCHHUEC N IIPUMCHCHUC

2.2

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKUU psAd. OTWIEH U
OPONWIEH — TMPOCTEUIINEe MNPEACTABUTEIN AaJKEHOB: (U3UYECKHUE U
XUMHUYECKUE CBOWCTBA (pEaKUUH TUIPUPOBAHUSA, TaJOT€HUPOBAHMUS,

ruaparanuvu, OKMCJICHUSA U HOJ'II/IMepI/ISaI_II/II/I), IMOJIYUCHHUEC U IPUMCHCHHC

2.3

Ankaauensl:  Oyramuen-1,3 u  MetunOyraaueH-1,3:  cTpoeHwme,
BOKHEHIIME XUMHYECKHE CBOMCTBAa (peakius TMOJIUMEpHU3allin).

[lony4yeHne CUHTETUYECKOTO KaydyKa U PE3UHBI

2.4

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTMYECKUU Psi.
AuetuneH — NpoCcTEeUIni NPeICTaBUTENb AJIKUHOB: COCTaB, CTPOCHHUE,

¢usznyeckue W XUMHYECKHE CBOWCTBAa (peakuuu TUAPUPOBAHUS,




TaJIOTCHUPOBAHM:, THApAaTallnN, FOpeHI/Iﬂ), MOJIYYCHHUC U IIPUMCHCHUC

2.5

Apensl. benson: cocrtaB, cTpoeHue, (U3MUECKHE U XUMHUYECKUE
CBOMCTBA (peakUuW TajJOTeHUPOBAHUS W HUTPOBAHMS), TMOIYUCHHE H
npuMeHeHue. ToJyolsl: cocTaB, CTpOeHHe, (H3UUYECKHe U XUMHUYECKHUE
CBOWCTBa (peakUuy TaJOTCHUPOBAHUS WM HUTPOBAHUS), IMOJyuYe€HUE U
npuMeHeHne. TOKCHYHOCTh apeHoB. ['eHeTHueckass CBS3b MeEXKIY

YIIIEBOA0pOoaaMu, IMPUHAMJIC)KAINUMUA K Pa3JIMYHBIM KJIaCCaM

2.6

[IpuponHbIE UCTOYHUKH YIIIEBOAOPOAOB. [IpupoaHblii ra3 M NMOMyTHBIE
HedTsaHbie ra3el. HedTh u €€ mpoucxoxkaenue. CrocoObl nepepadboTKu
He(THU: IEPErOHKA, KPEKUHT (TEPMUYECKUM, KaTaTUTUYECKUH ), TUPOJIU3.
[TpoaykTsl nepepaboTku HEPTH, UX TPUMEHEHUE B IPOMBILIIEHHOCTH U

B ObITy. KaMeHHBII yroyb U NPOAYKTHI €ro NepepadoTKU

Kucnopoaconepxaiiye opraHu4ecKie COeqUHEHUs

3.1

[IpenenbHbIE OJHOATOMHBIE CHUPTHI. METaHOJI M 3TAHOJ CTPOCHHUE,
¢usznyeckue W XUMHYECKHE CBOWCTBAa (peakuuud C aKTUBHBIMU
MeTaJIaMH, raJIOr€HOBOJOPOJaMH, ropeHue), IIPUMEHEHHUE.
BonoponHble CBSA3M MEXAy MOJIEKYJIAMU CIIUPTOB. /[elicTBME MeTaHOJIa
M D3TaHOJa Ha OpraHu3M 4YeJloBeKa. MHOIrOaTOMHBIE — CIHPTBHI.
OTUJIEHITIUKONIb W TIMLEPUH: CTpOeHUe, (U3NYECKHEe M XUMUYECKUe
CBOMCTBA (B3aUMOJIEHUCTBUE CO ILIEIOYHBIMU METallaMH, KaueCTBEHHAas
peakiysi Ha MHOTOATOMHBIE CITUPTHI). JlelicTBHE HAa OpraHu3M YelIOBeKa.

HpI/IMCHeHI/Ie TIIMHOCprHa U 3TUJICHITIMKOJIA

3.2

deHo: CTpoeHUE MOJICKYJbl, (U3UYECKHE U XUMUYECKHE CBOICTBA.

Toxcuunocth perona. [I[pumenenne GpeHomna

3.3

Anpnierusibl U KeTOoHbl. DopmanbAeruj, aueTalbIeTu/l; CTPOCHUE,
bu3nUeckue W XMMHUYECKHE CBOWCTBA (peaklud OKUCICHUS |

BOCCTAHOBJICHUS, KAUCCTBCHHBIC peaKHI/II/I), MMOJY4YCHUC U IIPUMCHCHHC

3.4

OAHOOCHOBHBIE TIpeneNibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCyCHasi KHUCJOTBI: CTpPO€HHUE, (PU3NYECKHEe M XUMHUYECKHE CBONCTBA
(cBoiicTBa, oOmMe Mg Kiacca KHUCIOT, peakius sTepudukaimm),
nosyuyeHue u npuMmeHenue. CTeapuHOBask M OJICMHOBAs KUCIIOTHI Kak

npeaACTaBUTCIIN BbBICIINX Kap6OHOBBIX KHCJIOT. Mbljla KaKk COJIY BBICIIMX




KapOOHOBBIX KUCJIOT, UX MOIOIIEE JEHCTBHE

3.5

Crnoxuble 3(Gupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
cloXHbIX 3pupoB. Kupsl. ['maponus sxupoB. I[IpumeHeHHE KHUPOB.

buonornyeckast POJIb JKUPOB

3.6

VYrneBonpl: cocTaB, KiacCU(pUKALMS yriaeBOAOB (MOHO-, JHU- H
nosvcaxapuabl). [7roko3a — npocTeimii MoHOcaxapu: 0COOCHHOCTU
CTPOEHHUSI  MOJEKyJbl, (U3MYEeCKue U  XHUMHUYECKHE CBOICTBa
(B3aumopeiicteue ¢ ruapokcuaom meau(ll), oxucieHne aMMHaYHBIM
pactBopoM okcuna cepebpa(l), BoccranoBieHue, OpoKeHUE TIIOKO3bI),
HAaXOXJEHUE B TNpHUpPOJAE, MPUMEHEHHE, OHOJIOTUYECKAas] POJib.
@otocunTe3. PpyKkTO3a KaKk M30Mep INOKO3bl. Kpaxman u nemnono3a
KaK MpupojHble mnonaumepbl. CTpoeHue Kpaxmala ¢ LEJUTOJIO3bI.
dusznyeckue U XUMHUYECKHME CBOMCTBAa Kpaxmayia (THAPOIU3,

Ka4CCTBCHHAA pCaKMs C I/IOI[OM)

A30TcojiepKalle OpraHMYeCKUe COSTUHEHUS

4.1

AMMHOKHUCIOTBI ~ Kak  aM(OTEepHbIE  OpPraHUYECKUE COEIUHEHHS.
duznyeckue M XUMUYECKHE CBOMCTBA aMHMHOKHCIOT (Ha MpuUMepe

IMIKMHA). buomornyeckoe 3HaueHne aMUHOKUCIIOT. [lenTu sl

4.2

benku kak npupoiHbIE BBICOKOMOJIEKYJIIPHBIE coeqMHEeHUs. [lepBuunasl,
BTOpPUYHASs W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA

OCJIKOB: TUIPOJIN3, ICHATYypallusl, KAYeCTBEHHBIE PEaKIIUU Ha OCJIKU

BBICOKOMOJIEKYJIIpHBIE COETUHEHHUS

5.1

OCHOBHbIE TOHSTHUSI XUMHH BBICOKOMOJEKYISIPHBIX COEIUHECHUM:
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALINH,
cpenHsast  MoJieKyJsipHas  Macca. (OCHOBHbIE  METOJbI  CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — MOJIMMEPU3ALIHS u

IIOJIMKOHACHCAL U

5.2

OKCHEepUMEHTAIBHBIE METOJIbl U3yYEHHUs BEIECTB U UX IMPEBPAICHUIL:
O3HAKOMJIEHHE C 00pa3lamMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,

I1acTMaccC, KaydyKoB. HOHy‘IeHI/IC CUHTCTHYCCKOI'O KaydyKa U PC3HUHbI




11 KIIACC

Kon

HpOBepﬂeMblﬁ AJIEMEHT COACPKaHUA

TeopeTnueckre OCHOBBI XUMHU

1.1

XUMUYECKHN 3JIeMEHT. ATOM. Sapo aromMa, M30TOIBI. DJIEKTPOHHAS
0001104Ka. DHEpPreTHuecKue YpoBHH, MOAYPOBHU. ATOMHBIE OpOHUTAIIH,
S-, p-, d-anmemeHThl. OCOOCHHOCTH pAacIpeNeieHUs] JIIEKTPOHOB IO
opOuTansiM B aTroMax »JJEMEHTOB TMEPBbIX YETBIPEX IEPUOJIOB.

DnekTpoHHasi KOH(UTypalusi aTOMOB

1.2

ITeppoanyeckuit 3akoH u Ilepuoandeckas cucTeMa XUMHUUYECKHUX
anemeHToB J[.MI. MengaeneeBa. CBsA3b IEPUOJUYECKOrO 3aKOHA U
[Tepnoanueckoit cucrembl xumudeckux aneMeHToB [[.M. Menneneesa ¢
COBPEMEHHOW TEOPUEU CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH MU3MEHCHUS
CBOMCTB XHUMHUUYECKHUX DJEMEHTOB U 00pa3yeMblX HUMH IPOCTHIX H
CJI0’KHBIX BEILIECTB I10 IpymIiaM U IepruojiaM. 3HaYeHUE EPUOIUUECKOTO

3aKOHA B Pa3BUTUU HAYKHU

1.3

Ctpoenue BemiecTBa. XMMHUUYECKass CBS3b. BHUAbI XMMHUUYECKOW CBA3HU
(KOBaJICHTHasi HEMOJISIpHAsi W TOJSpHAsi, HMOHHAS, MeETaJUTMYECcKast).
WNoHbl: kaTHOHBI U aHUOHBI. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM
XUMUYECKOU CBsi3U (OOMEHHBIN U IOHOPHO-aKlenTopHbIN). Bomopoanas

CBiA3b

1.4

BaneHTHOCTB. DJIeKTPOOTPULIATENBHOCTh. CTETIEHbh OKUCICHUS

1.5

BemectBa MOJEKYISPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. [HWIbl KPUCTAUIMYECKUX PEMIETOK.
3aBUCHUMOCTh CBOWCTBA BEILIECTB OT THUIA KPUCTAJUIMYECKOM PEHIETKHU.
[TonsiTue o0 JguUcCHEpCcHBIX cucrtemax. FVICTUHHBIE HW  KOJUIOWIHBIE

pactBopbl. MaccoBas J10Jisl BEIIECTBA B paCTBOPE

1.6

Knaccudukanus  Heopranmyeckux  coenuHeHuid.  Homenkiartypa

HCOPraHN4CCKHX BCIIICCTB

1.7

Xumuyeckass peakuus. Krnaccupukamuss XUMHUYECKHMX peakIuil B
HEOPraHWYeCKOM M OpPraHMYeCKON XHWMHH. 3aKOH COXPAHEHHUS MAacChl

BEILIECTB, 3aKOH COXPAaHEHUS W IIPEBPAILECHUS SHEPIUU NPH XUMUYECKUX




peaKumsx

1.8

CKopocCTh peakiuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (PAKTOpOB

1.9

OOpatumble peakiuu. XumMudeckoe paBHoBecue. DaKTOPhI, BIMSIONIUE

Ha COCTOsIHHE XUMH4YecKoro pasHoBecus. [Ipuanun Jle [larense

1.10

OnexkTponauTnueckas aucconuanus. CHIbHbIE U CIIA0ble AJIEKTPOJIUTHI.
Cpena BOAHBIX PACTBOPOB BELIECTB: KHCIAs, HEUTpaJlbHAs, LIEIOYHAS.

Peakniuu nonnoro oomMena

1.11

OKMCIIMTEIILHO-BOCCTAHOBUTEILHBIC pPCaKkInu

HGOpFaHI/IIIGCKaH XUMUs

2.1

Hemerammer. Ilonoxkenune nHemeramioB B Ilepumoamyeckoit cucreme
xuMuueckux snemeHToB J[.MI. MenpaeneeBa U OCOOCHHOCTH CTPOEHUS
aToMOB. duU3NUeCKHEe CBOMCTBA HEMETAUIOB. AJIIOTPOIUS HEMETAJIOB

(Ha mpuMepe kuciopoaa, cepsl, pochopa u yriepona)

2.2

XVMMHYECKHE CBOWCTBA BAXKHEWIIIMX HEMETAJJIOB (TaJOr€HOB, CEphI,
azota, ¢ocdopa, yriepoga U KpeMHHUS) U UX COCAMHEHHUH (OKCHUIIOB,
KHUCJIOPOACOAEPKAIIUX KHUCJIOT, BOJIOPOJTHBIX COCMHEHUN ).

[IprMeHeHnEe BAXKHENIIIMX HEMETATUIOB U UX COCTMHEHUIN

2.3

Mertamnbl.  [lomoxenne wmeraimioB B llepuogmueckoit  cucreme
xuMuueckux anmemeHToB J[.M. MennaeneeBa. OCOOEHHOCTH CTPOCHUS
ANIEKTPOHHBIX 000JI04eK aToMOB MeTamioB. OOmwue dusnyeckue
cBorictBa MmeTauioB. CIIaBbl METAIUIOB. JJIEKTPOXUMUYECKUU Pl

HANPsHKEHUN METAJIOB

2.4

XUMHUYECKHE CBOMCTBA BaXKHEWIIUX METAUIOB (HATpUM, Kajui,
KaJIbI[UH, MAarHui, aJIOMUHHMM, ITMHK, XpOM, XKeJIe30, MElb) U HX
coequHeHnt. OO0muMe crnocoObl Moay4yeHUs: MeTauioB. llpumenenue

MCTAJIJIOB B 6BITy N TCXHHUKEC

2.5

I'eneTnueckasi CBSI3b HCOPraHNM4YCCKHUX BCIICCTB, IIPHHAMJICKAINX K

Pa3JINYHbIM KJIaCCaM

XUMHUS U KA3HD

3.1

Ponp xumum B 00€CHEUYEHHHM HKOJIOIMYECKON, HIHEPreTUYeCKOn u

MUIIEBON O€30MaCHOCTH, Pa3BUTUU MEIUIMHBEI. [loHSATHE O HAy4YHBIX




METOOaxX IMMO3HaHMA BEIICCTB U XUMHUNYCCKHUX peaKHI/Iﬁ

3.2

[IpencraBnenuss o0 0OMMX HAYYHBIX MPHUHIUINAX POMBIIUIICHHOTO
IIOJYYEHHs] BAXKHEWIIMX BEHIECTB. YEIOBEK B MHpPE BELIECTB W
MaTepHUaloB: BaOXHEHNIINE CTPOUTEIIbHBIE MaTrepuaisl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KEpaMUKa, MaTepUabl
JUIL DJIEKTPOHUKH, HAHOMATEPHUAJIBl, OPraHUYECKHE U MUHEpabHbIC

yaoOpeHus

3.3

Xumus u 3J0POBbBC YCIOBCKA: IIPpaBHJIa UCIIOJIb30BAHUA JICKAPCTBCHHBIX
nperaparoB, IpaBUjia 0e30IMacHOT0  HCIIOJIB30BaHMS nperapaToB

OBITOBOH XIMHU B HOBCGIIHGBHOﬁ KHN3HHU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA
[Nabpuensa O.C.Xumus, 10 knace, M.: «M3narenbctBo «IIpocBemeHue)

[Mabpuensa O.C.Xumus, 11 knacc , M.: «M3narensctBo «IIpocBemeHue)

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

MeTtoanueckue mocodus Ha caiire https://go.prosv.ru/chem

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://Mmounypokun.pd

https://resh.edu.ru
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