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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOimero o0Opa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBneHHbIX B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoa 10 2025 roga» (Pacnopstokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINPEAEICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aiia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHnentyanbHbie ToyioxkeHuss GPI'OC COO o B3anmM0OOYCIOBICHHOCTH IIEJICH,
COJEpKaHUs, pe3ylbTaToB OOyuYeHUs U TpPeOOBAaHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alliM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHOYKUT 3aBepLIAIONIMM 3TallOM peaju3aluyd  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KIIIOYEBBIX IEHHOCTEH, NPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB PHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYphI
YelloBeKa, a TakKKe SKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHus CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHUS», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMme MO XUMHUU € Y4€TOM chnenuduKd HayKu XUMUH, €€ 3HAYCHUs B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAaeT OCOOyI0 POJb B
COBPEMEHHOW IUBWJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATILHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE LIEJOCTHOTO MPEJCTABICHUSA 00 OKPYXAaloIleM MHUpPE KaK O €IMHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIErO0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU PUMEHEHUSI.

TecHO B3aMMOJIEHCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS cTaja
HEOTHEMJIEMOM 4acThIO MUPOBOM KYJbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda WU KU3HU KaXI0ro ujeHa oOmectBa. CoBpeMEHHass XHMMHs KakK Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMYMBOTO PpAa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHUECKON 0€30aCHOCTU M OXPaHBbI 310POBB.

B coorBercTBUM ¢ OOmIMMHU LEISIMH M IPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi ypOBEHB
U3YyYCHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOOUMYI0 MM JJs BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOLKCHHUS
o0pa30BaHMsI B Pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOm@as U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOM XMMHHU (C BKIIOUYEHHEM 3HAHMH W3 OO0Ield XMMHH) U
opraHu4eckoil xumMun. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHHUW NPU HU3YYCHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckas XUMHUs» c(opMmupoBaHa B IporpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOo XHWMHHM BEUIECTBA
paccMaTpUBAKOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIE€BOAOPOJIOB 10 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHHUs NEpBOHAYAILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUUYECKON PEaKlUu.

[lonq HOBBIM YyrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuanl u (aKTOJIOTMYECKHE CBEICHHS O BeEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHUYecKas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o01m1aroriei 10 00BACHSIONIEH 1 IPOTHO3ZUPYIOMICH.

Envnas cucreMa 3HaHMI O BaKHEHIIMX BEILECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX pEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AIIEMEHTaMH COJEP)KAaHMS, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W NPHUKIAJTHOU
XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUYECKOU
JESATEIIBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHMS K IPOLECCY
TBOpYECTBA B O0JACTH TEOPUHU M MPAKTUYECKHUX MPUIIOKEHUH XMUMHH, TOMOTAIOT
BBIMYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POPMALUIO U
OPUMEHATh €€ JUId IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX MCCIEI0BATENbCKUX 3a/1a4. B 1enom conepkanue yaeOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
¢unocopckux uned, TaKuX Kak: MaTepHaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOT0 MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBICHUW MyTEM OSKCIEpPUMEHTA H
pEelIeHUs] MPOTHUBOPEYMII MEXIAy HOBbIMH (aKTaMHM U  TEOPETUUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnane pemeHus 3agad  BOCHUTAHUSA, PA3BUTUS M COLMATU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJEpKaHUS U TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JAEHCTBMI, UMEIOIMX 0a30Boe 3HAUEHHE IJIs
pa3IUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOsieM, TIOUCKa, aHalu3a u
00paboTku MH(pOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIEN0BATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XXHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE cpesiHero odiiero oopa3oBaHusi, P ONPEICTICHUH
COJIEpKATEeIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIIMOHHO TMpU3HAETCA (OPMUPOBAHHE OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KylbTyphl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIeW W3y4eHUs
IPEIMETA SIBJISIETCS BIIOJIHE ONTPaBIAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHMS TVIABHBIMHM LEJISAMH W3Y4YEHHUS IPEAMETA
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsItOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIKYEBbIEe MOHATUSA, PYHIaMEHTAIbHbBIE 3aKOHBl U TEOPUU XUMHHU,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IOHUMAHWE CYIIHOCTH IOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX IMO3HAHUS
BEUIECTB M XUMHYECKHMX pEakUui, HEOOXOOUMBIX Uil HpUOOpETEHMS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B PUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB AECATENBHOCTH, CBA3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeaIMEeTa B IPOrpamMMe 10 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPHUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllIed CTEHNeHH OTAAETCS  MPEeArovYTEeHUe
IPAKTUYECKOM KOMIIOHEHTE COJEpKaHus OOydeHHus, OpPHUEHTHUPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3alluy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKUMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOcoOaMU U
YMEHUSMH aKTHBHOTO INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKUX 3a/1a4.

B cBf3M ¢ ATUM NpU U3YYEHUM NpeaMera «XHUMHs JTOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKHUE LIENU U 33]]a4H, KaK:

ajanTamnus 00y4aroluXcsl K YCJIOBHSIM JTUHAMUYHO Pa3BHBAIOLIEIOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX >KU3HEHHBIX CUTYyalUsX, CBI3AHHBIX C BEIIECTBAMHU U UX
PUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCs KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa AESATEIbHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OLEHKU C MO3UIUI



HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEIICCTB M XUMHUYECKUX
MPOIIECCOB HAa OPraHU3M YEJI0BEKa U MPUPOJHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYalbHBIX U TBOPYECKUX
CIOCOOHOCTEM 00yJaromMXCcs: CIOCOOHOCTH CaMOCTOSITEILHO IIPHOOPETaTh HOBBIC
3HAHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMH TTOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHONU WH(DOPMAITUN XUMHUYIECKOTO COJICP KAHMS;

dhopMUPOBAHUE U PA3BUTHE Y O0YUAIOITUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJIMMBbI, B YACTHOCTH, NPH IUIAHUPOBAHUU U TPOBEIACHUU XUMHUUYECKOTO
AKCIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydaromuxcsi YOEXIEHHOCTH B T'yMaHUCTHYECKOU
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
PaLMOHAIBHOTO TPUPOIONOIB30BAHUS, TTONOJIHEHUSI SJHEPrETUYECKUX PECYPCOB U
COXpPAHEHHSI TPUPOJHOIO PABHOBECHS, OCO3HAHUSI HEOOXOAMMOCTH OEpPEKHOTO
OTHOILIEHHUS K TPHUPOJE U CBOEMY 3J0pPOBBIO, a TaKKe MPUOOPETEHHUS OIbITa
WCIIOJB30BaHUs TOJYYEHHBIX 3HAHUWU ISl TPUHSTUS TPAMOTHBIX pEUICHUN B
CUTYalUsIX, CBI3aHHBIX C XUMUUYECKUMU SABJICHUSIMU.

B ydeObHOM maHe cpenHero oOmero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOro0 ypOBHS BXOJUT B COCTaB MpeAMETHOU obnacTu «EcTecTBeHHO-HAyUHbIE
PEAMETHI.

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oomero oopazoBaHusi, cocrabisieT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 110JI0’KeHUsA. CTPYKTYpHbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o KiacCU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
OpPraHUYECKUX COEAMHEHHUH (cucTeMaTuyeckas) M TpUBUAJIbHbIE Ha3BaHUS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHUYEeCKUX BELIECTB, HAONIOACHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
POCTEUIINE TNPEICTABUTENN QJIKAaHOB: (PU3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THIPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATallMd, OKHUCIECHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifi. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QuU3NYECKHe U XMMHUYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJYYEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTMueckass CBSI3b MEXIY YIVIEBOJOPOAAMH, NPHUHAIISKAIIMUMHU K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEeroHKa, KPEKUHT (TEPMUYECKUM, KaTaMTUYECKUil), muposu3. I[IpoayKTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYroap», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB |
raJOr€HONPOU3BOHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOIYYEHUE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOAYKTA PEAKIUU IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckue M XHUMHUYECKHE CBOICTBa (peakUMM C aKTHUBHBIMU METaJUIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢uznyeckue W XUMHUYECKHE CBOICTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpOeHHEe, (prU3HuecKre U XMMHUYECKHUE CBOICTBa (CBOMICTBA,
o0mue JuIsl Kjacca KUCIOT, PEaKIUsl 3TepU(pUKaluu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponu3
coxHBIX GupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas

POJIb JKUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. Potocunre3. pyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
poBeJcHUE, HAOMIOJCHHUE W OINMCAaHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIHMPTOB, KAaUeCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHuueckue coeauHeHus. Guzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TiMiuHa). buonornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOMCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKYIsIpHBIE COeTUHEHUS

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUHU, CPEIHSSI MOJICKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METObl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIONb30BaHWE KaK OOIIWX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHsl, aHalu3, CUHTE3, Kiaccuukaius, nepuoIndHoCTb, HaOIIOACHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OdHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranm3Mm, Owmocdepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypchl.

TexHonorus: MNHINEBBIE TMPOIYKTHI, OCHOBHI PAlMOHAIBHOTO MUTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIC M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJAYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIOXKHBIX BEHIECTB IO TPYIIaM H TEPHOJaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUN. Homenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XHMHHM. 3aKOH COXPAHEHHUsS MAcChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMUUYECKUX PEAKIIUSIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumu4deckoro pasHoBecus. [Ipunnumn Jle larense.

DnekTpoautuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuoanueckas cucremMa XxuMuueckux snemeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, OMPEEIECHUE CPENbl PACTBOPOB BEIIECTB
C TOMONIBIO YHHBEPCAIBHOIO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HMCIIOIb30BAHUEM IIOHSATHUSI «MAcCOBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomnueckord  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETANIOB (HA IpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCUHECHUM.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUIN DS HAMIPSYKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYE€HUs BEIIECTB W MX IPEBPAILCHUIA:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Yei, KAYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUHU, €CIIA OAHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

XuMmus M 3[0pOBbE YEJIOBEKa: MpaBWiia MCIOJIH30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MpU  U3YYEHUH OOmed
HEOpraH4ecKorM XuMuM B 11 Kilacce oCyIIeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KiIacCHU(pUKAIMA, TMEPUOJUIHOCTh, HAOIIOJCHHUE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



@dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U CIUHUIIBI UX
HU3MEpPEHUSI, CKOPOCTb.

buonorusi: kneTka, opraHu3M, S3KOocHUCTeMa, Owocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
pPECYpPCHI.

TexHomorus: XuMHYeCcKasi MTPOMBIIUIEHHOCTh, METAJUTYprus, MPOU3BOJCTBO
CTPOUTEIBbHBIX MaTEPUAJIOB, CEIHCKOXO35MCTBEHHOE IIPOM3BOJCTBO, MHUIIEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IMPEernaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCSL TMPOTPaMM  CpeJHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o01miero o0pa3oBaHMsI BBIJICICHBI CICAYIONMNAE COCTABIISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTU U CAMOOTIPEIETICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
LEIN U CTPOUTH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
€IMHCTBE Y4YeOHOM UM BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM U TpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMNO3HAHUs, CaMOpPAa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MNPAKTHYECKOW JEATEIbHOCTH
oOy4Jaronmxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAaHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH NPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHUBOB B TMOJYYEHHH M MOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUM, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3ajad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAIbHOW TPAEKTOPUU
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus] BOIIPOCOB PAlMOHAIIBLHOTO IIPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTO MBILLICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBieHuss 00 OKpY)KaroIIeM MHUpPE Kak O €IMHCTBE MPHUPOJbI M YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHUM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUH TI100aJbHBIX TIPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKHU3HU KaXKIOTO YJICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



NoJlydyaeMble 3HAHUA JJI aHAIM3a U OOBSICHEHHs! SBJICHUN OKPY’KaIOIIEro MUpPa U
IPOUCXOASAIINX B HEM N3MEHEHUH, YMEHHUS JIe1aTh 000OCHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LENIbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
pelieHust mpo6JsieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

MHTEpeca K NO3HAHMIO U UCCIIEN0BATENIBCKON AESITEIbHOCTH;

TOTOBHOCTU U  CIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMU;

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX chepax mpodeccrnoHaIbHON
NEeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIC MOHSATHUS, OTPaXKaIOIINe
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieoOBaHNe, HAOIOIeHNE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIe Y4eOHbIC NEeWCTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOCHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU U  PETrYJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU MOo3HABATEJIbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAeisaTh LENH JeSITEIbHOCTH, 3ajaBas IapaMeTphbl U KPUTEPUHM HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS JUIsl OOBSICHEHUS OTACIBHBIX (PaKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXKAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPACCYXICHUS (MHIYKTUBHbBIC, JEIyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE TPEICTABICHHS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTENIBHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (opMyIHpOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIbHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OpUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPoOpManuu (HAYy4YHO-
NoMmyJisipHas JUTEparypa XUMHUYECKOTO COAEp>KaHUs, CIPABOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMaNKK, HEOOXOMUMOW [JI1 BBIOJHEHHS yYeOHBIX 3amad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYI0  (OpMYy  MpEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYIHPOBATh CBOM  MPEIAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEIOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OBy1aieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3a7a4, BbIOMpaTh HauOoliee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KIIACC

[IpenMeTHble pe3ylbTaThl OCBOECHUSI Kypca «OpraHuueckas XUMUSI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TIO3HAHUU SIBJIICHUU



npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €€
GyHKIIMOHATFHOM TPAMOTHOCTH, HEOOXOIMMOM ISl PEIIEHUS TPAKTUYECKHUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUM DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIHHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAS
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXKAIIME COEAHHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI SA3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHWS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON NEATEIbHOCTH YETIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUN BBISBISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUUYE€CKUX COCTMHEHU;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIUKY JUIs
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON)
dbopMys OpraHMYECKMX BEHIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTaHUYECKUX BEHIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUW YCTaHABIWBATH MPUHAJJIC)KHOCTh HM3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIeIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cuctematudeckoir Homenknatrype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
HA3BaHUSl OT/EJBbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHIJIMKOJb, TJHIEPUH, (eHos, GopMalbIeTu, aleTaabIerul, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIOTA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHUABl XUMHUYECKOW CBSI3H B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa A 00bsICHEHHs 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJIEH, MPOINMIEH, AlETHJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUII0JI03a, aMUHOYKCYCHasl KUCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WIIM MPOAYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEUIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMiX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTpaBUJia MOJIL30BaAHUS XUMUYECKOM
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIEPUMEHT (TIpEeBpaleHUs] OPTaHUYECKUX BEIIECTB MPU HarpeBaHUU, MOJIyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uHOpMAIUIO, TONy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUSI CBOETO 3I0POBbsl M OKPYKAIOLIEH MPUPOTHON Cpelbl, 0CO3HABAThH
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TTOHUMasi cMbIci Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BEeKa;

JUIST O0Y4aroONINXCs ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBBS: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHU B TIO3HAHUHU SBJICHUH
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U IPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHI JJIEMEHT, aToMm, HM30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  pEaKIMi, pacTBOp, IJIEKTPOJUTHI, HEDIJICKTPOIUTHI,
AJIEKTPOJUTHYECKAsE JAMCCOIUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AIEKTPOJUTHYECKON auccolumannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHEHMS W IMPEBpaICHUs] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBIICHUM, (PAKTOJOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJIb30BAaTh COOTBETCTBYIOLIME MOHATHUS HPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HoMeHknatypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTIACITHHBIX
HEOPraHUYECKUX BelIecTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTABa, BHJ XUMUYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAUTMYECKON pEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYIspHasi,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(hOpMUPOBAHHOCTH YMEHHI yCTaHaBJIUBATh MIPUHAJITICKHOCTh
HEOPTaHUYECKUX BEIIECTB MO HX COCTaBy K ONpPEACIEHHOMY Kiaccy/Tpymre
COCIMHEHUHN (MPOCThIE BEIIECTBA — METAJJIBI U HEMETAJUIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI MEPUOANUECKOr0 3aKoHa /.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

cOPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux smemenToB JI. M. MenngeneeBa, MCIONb3ysA MHOHATHS «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPTeTUYECKHUE YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 mepruoiaM u rpynmnam llepruoanyeckor cucTeMbl XUMHUYECKHX 31eMeHTOB []. .
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMHUYECKHUE CBOMCTBAa HEOPraHUYECKUX  BEIIECTB  Pa3JIMUHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMHU C MMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pPa3IMYHBIM TIPU3HAKaM (YUCIYy U COCTaBYy pPEarupyrolvxX BeEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPAaBHEHUS DPEAKIUN pPa3THUHbIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHWYECKUX BEUIECTB, pPACIO3HABATh
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINN;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiuu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHUMUYECKUE MPOIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYHMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKTa peakliud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAod M JabOpaTopHBIM O0OpPYJOBaHMEM, a TaKXKe IpaBWwiia OOpallleHus C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU MO BBIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peakliuu,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaMm «Metaiey U «Hemeramib»y) B COOTBETCTBHM C NpPaBUIaMH TEXHUKH
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh pPE3yJbTaThl XUMHUYECKOIO 3KClIepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIH, IHTEpHET U ApYTHX);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATEIBHOCTH B IIEJSIX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JICHCTBUS Ha OPTaHNU3M YEIIOBEKa;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYEeCKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Pasznea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3nen 2. Yraesonopoabt
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 YrneBoabl 3 1




Hroro no pazneny

Pa3znen 4. A3oTconeprkaimye OpraHudecKkue coeuHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Hroro no pazueny 3
Pa3pnen S. BeicokomoJieKy/IsipHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne o/ P Konrpouabusie Ilpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypcsbl
Pa3znea 1. TeopeTnueckue 0CHOBBI XUMUH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Paznes 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no pazneny 17
Pasznea 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne undgposbie
/i Tema ypoka Beero Kontposabubie IIpakTnueckne 00paszoBaTebHbIe
padoThI padoThI pecypesI
1 [IpenMer oprannyecko XuMuu, e€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpOeHUsI OpraHUYECKUX
2 coenuHeHuil A. M. bytnepoBa, €€ OCHOBHbIE 1
MOJIOKEHUS
[IpencraBnenue o kiaccupuKauu
3 opraHmyeckux Bemects. Homenkiarypa 1
(cucremaTHueckasi) U TpUBHATIbHBIC
Ha3BaHUs OPraHUYECKHUX BELIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUH PSJT
5 MeraH 1 3TaH — IpOCTEUIINe 1
MIPEICTABUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
5 OTWIIEH U MPONMIIEH — MPOCTENIINE 1
IIPEICTABUTENH AJIKEHOB
8 [Ipaktuueckas padora Ne 1. «[lomyuenue 1 1
ATUJICHA U U3YYEHUE €0 CBONCTBY
Ankanuensl. byranuen-1,3 u
9 metunoyraguen-1,3. [lomyuenue 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI




AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKHH psijl. ALleTUIIeH —
MPOCTEUIIINNA MPEJICTABUTEIb aJIKUHOB

11 Brluncnenus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

12 ApeHbl: 6eH30J1 1 TOJIYOJ. TOKCHYHOCTD
apeHoB

13 ['eneTnueckas cBs3b yIriaeBOJOPOJIOB,
NPUHAAISKAIMX K pa3IMYHbIM KJ1accam
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHBII ra3 v MOIYTHBIC HEPTSIHBIE ra3bl,
HE(PTH U MPOIYKTHI €€ TIepepadoTKU
[TpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB:

15 MPUPOJIHBIN ra3 u NOMyTHbIE HEPTSIHBIE Ta3bl,
He(Th U MPOIYKTHI €€ nepepaboTKu

16 KonrtponsHas pabota no pazaeny
«YTIEeBOIOPOIBI»

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
MeTaHOJ U 3TaHoj. BooponHas cBa3b

18 MHoOroaToMHbI€ CIIUPTHI: STUIICHTIIUKOIIb U
[JIALEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYJIIbI, (PU3NYECKUE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpaeruapl: GopManbACTUT U alleTaTbACT U/,
AueroH

91 OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE
KHCJIOTBI: MypaBbHUHAs M YKCYCHast

22 [IpaxTuueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIOTBI»

CTeapI/IHOBaH n OJICMHOBAas1 KMCJIOThI, KaK

23 MIPEJICTABUTENIN BBICIINX KApOOHOBBIX KHCIIOT

24 Mpli1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, X MOIOIIIee JeiicTBHe
CrnosxHbIe 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. ' HAPOIHN3 CIIOKHBIX
3¢hupoB

26 Kupsl: runponus, mpuMeHeHue,
Ouosaoruueckas poJib KUpPOB
VYrneBoabl: cocTaB, KjlacCHUpUKaI.

27 Bakneiimue npenctaBuTeNn: rIH0K03a,
bpykTo3a, caxaposa

28 Kpaxmain u miemutronnosa Kak mpupoIHbIe
MOJTUMEPHI
KontponbHas padoTa mo pazaeny

29 «Kucnopopacoaepxarine opraHnIecKue
COCIMHEHUS

30 AMMHBI: METHJIAMUH U aHUJIUH
AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbBIE

31 OpraHUYECKUE COCAMHEHUS, UX
Ounonorudeckoe 3HadeHue. [lenTumbt

32 benku xak npupoHbIe
BBICOKOMOJICKYJISIPHBIC COSTMHCHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI

34 OcHOBHBIE METOIBI CHHTE3a

BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.




[ImacT™Macchl, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH AIIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpalus aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMA XUMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHOMN
TEOpUEH CTPOCHUS aTOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchI

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHUMUYECKHX DJIEMEHTOB U HX COCIUHECHUH I10
rpyIIaM U nepuojaam. 3HauyeHue
MEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYeCKHX d1eMeHToB /.. MeHaeneeBa B
pa3BUTUHU HAYKH

Crpoenue BemiecTBa. XMMUYECKas CBs3b, €€

BUABI; MCXaHU3MBbI O6pa3OBaHI/IH KOBaJICHTHOM
CBs3H. BO,Z[OpOI[HaH CBA3b

BaneHTHOCTB. DIIEKTPOOTPUIIATETLHOCTD.
Crenenn okuciaenus. BemectBa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOEHUS

[TonsiTe 0 nUcnepcHbIX cucTteMax. IcTUHHBIE
Y KOJJTOUJHBIE pacTBOPBL. MaccoBas 10s
BEILIECTBA B paCTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKHX COeAnHeHH. [ eHeTnueckas
CBSI3b HEOPraHMYECKHUX BEIIECTB, PA3THYHBIX
KJIaCCOB

Knaccudukanus XuMU4ecKkux peakiuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXPaHEHHUs U IIPEBPALLCHUS SHEPTUU NIPU
XUMHYECKHUX PEaKIMIX

CkopocTtb peakiuu. OOpaTuMbie peakny.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

OnekTponuTrdeckas auccounanus. [lonstue o
BOJIOpOoJIHOM ToKazarene (PH) pactsopa.
Peakuuu nonnoro oomena. ['maponus
OpPTaHUYECKUX U HEOPTaHUYECKUX BEIICCTB

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
[TonsiTHE 00 371EKTPOIN3E PACILUIABOB U
pacTBOPOB coyeit

KoHnTtponbHas paboTa mo pa3aeny
«TeopeTndyeckrue OCHOBBI XUMHID)

14

Mertamibl, ux nosnoxkenue B [leprnoanyueckoit
cHUCTEeMe XUMUYeCKuX dieMenToB [1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pu3znyecKue CBONCTBa
METAJIJIOB




CnnaBbl METaIIOB. DJIEKTPOXUMUYECKUH PsJT

15 HaIpsHKEHUH METaNIOB
XHUMHUYECKHE CBONCTBA BaXKHEHIIIMX METAJIJIOB

16 (HaTpuii, KaJIMH, KaJIbLIUA, MarHuu,
AIIOMUHUI) U UX COEIMHEHUI

17 XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX
COCIMHEHUN

18 XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a U UX
COCIUHEHUN
[IpakTuyeckas padora Ne 2. "Permenune

19 HKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
«MeTtaiie»"
Hemeramnbl, ux nmonoxxenue B [lepuogudeckoit

20 cUCTeMe XUMHUYeCcKux aieMenToB [1. U.
MenneneeBa 1 0COOEHHOCTH CTPOEHHUS AaTOMOB
du3nyeckue CBOMCTBa HEMETAIIIIOB.

21 ANnoTponust HeMeTajuIoB (Ha puMepe
KHCTIOpoJia, cephl, hocdopa u yriaeposaa)

99 XHUMHUYECKUE CBOMCTBA TAJIOI€HOB, CEPBI U UX
COE€IUHEHHI

93 XuMHYecKue cBoicTBa a3oTa, pocopa u nux
COeTMHEHNN

24 XUMHYECKUE CBOMCTBA yIiepo/ia, KpeMHUS U
UX COCOUHEHUU

o5 [IpruMeHeHrne BaXKHEUIIINX HEMETAIUIOB U UX
COE€IUHEHMI

26 O0001eHne 1 cucTeMaTU3aLNs 3HAHUI 110

teme «Hemeramiery. Beraucnenus mo




YpPaBHEHUSIM XUMHUYECKUX PEAKUUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipakruyeckas padora Ne 3. «Pemenue

27 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1
"HemeTtast"»

98 KonrtponbHas padora no remam «MeTtamib» U 1
«Hemeraiuib»

29 Heopranuueckue 1 opraHn4eckue KucioThl. 1
Heopranuueckue 1 opraHndeckue OCHOBaHUs
AmboTepHbIe HEOPTaHUIECKUE U

30 opranuveckue coepauHeHus. ['enernueckas 1
CBSI3b HEOPTAaHMYECKUX U OPTaHHUYECKUX
BEIIECTB
Pons xumuu B 00ecrieueHIN SKOJIOTHIECKOM,

31 HYHEPTreTUYECKON 1 MUIIEBON O€30MacHOCTH, 1
Pa3BUTHH MEJIULIUHBI
[TpencraBienus o0 OOIMX HAYYHBIX

32 IIPUHIIAIIAX IPOMBIIIIEHHOTO MTOJIY4YEHHUS 1
Ba)XKHEUIIINX BEIIECTB

33 YenoBek B MHpE BELIECTB U MaTepHajIoB

34 XUMHUS U 3J0POBBE UEIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




117.9. B dhegepanbHbIX U pernoHanbHbIX Npoueaypax oueHkM kavyecTBa obpas3oBaHus MCMONb3yeTcs
nepeyeHb (kKoaudmkaTop) pacnpedeneHHbIX MO Krnaccam npoBepsieMblX TpeboBaHWW K pesynbTatam
OCBOEHMSI OCHOBHOM 0OOpasoBaTenbHOW MporpaMmbl cpegHero obulero obpa3oBaHWs U 3MNEMEHTOB
cofepXaHusi Mo XUMUWN.

Tabnuuya 15
lMpoBepsiemble TpeboBaHUs K pe3ynbTaTaM OCBOEHUS OCHOBHOM
obpasoBartenbHon nporpammel (10 knacc)
Kog lMpoBepsieMble NpegMeTHble pe3yribTaTbl OCBOEHUSI OCHOBHOM 06pasoBaTerbHOM
npoBepsiemMoro nporpamMmmbl cpegHero obuiero o6pasoBaHus
pesynbTaTta
1 TeopeTnyeckne OCHOBbI OpraHNYeCcKOn XMMnn
1.1 CchopmMnpoBaHHOCTb  MPeACcTaBfieHNi O XMMWYECKOMW  COCTaBnstoLen

€CTECTBEHHOHAY4YHOW KapTUHbl MMUpa, POMM XMMWUW B MNO3HAHUM SBMEHUN
npupoabl, B (OPMMPOBAHUM  MBbIWMEHUS W KyfbTypbl FIMYHOCTU, €€
YHKUMOHANBHOM PaMOTHOCTM, HeOoBXOoOMMOM ANns peLlleHUs NpPakTU4EeCKMX
3a4ady M 3Komnormyeckn OBOCHOBAHHOMO OTHOLUEHWUSI K CBOEMY 300pPOBbIO U
npvpoaHon cpeae

1.2 BnapeHwne cuctemomn XUMUYECKMX 3HaHWUN, KoTopas BKIIOYAET:
OocHoBornonarawLme NOHATUSA (monekyna, BaneHTHOCTb,
SMNeKTpooTpULAaTENBbHOCTb, CTEMEHb OKUCIMEHWs, XUMW4Yeckass CBA3b, MOIb,
MOnsdpHas Macca, MONSpHbIi obbeM, yrnepoaHbid ckeneT, (OyHKUMOHanbHas
roynna, pagvkan, W3oMepusi, W3OMepbl, TOMOMOrM4YECKUn psd, rOMOSOrK,
yrneBoAopoabl, KMCIoOpoAd- W asoTcopepxawme coeguHeHus, 6uonornydecku
aKTuBHble BewecTBa (yrneBodbl, >Wpbl, 0ernku), MOHOMep, MonumMep,
CTPYKTYPHOE 3BEHO, BbICOKOMOSIEKYNSAPHbIE COEAMHEHUS); TeOpuM U 3aKOHbI
(Teopusi XMMUYECKOro CTpOeHusi opraHunyeckux Belwects A.M. bytneposa),
3aKOHOMEPHOCTU, CUMBOJSIMYECKMI A3bIK XUMWUK, DAKTONOrMYeckne CBedeHus o
CBOWCTBax, cocTaBe, MoflyyeHun M 6e3onacHOM MUCMOMb30BaHWUM BaXXHEWLINX
HEOpraHM4Yeckux W OpraHMYeckux BewecTB B ObiITy W NpakTUYeCcKoWn
AeATenbHOCTM YenoBeka

1.3 CdopMMpPOBaHHOCTL YMEHWUIA BbISIBNSATL XapakTepHble MPU3HaKW  MOHATUIA,
ycTaHaBNMBaTb MX B3aUMOCBSA3b, UCMOMb30BaTb COOTBETCTBYIOLLIME MOHATUS MpU
onMcaHuM cocTaea, CTPOeHUs! U NPeBPaLLEHUNIA OPraHNYeCcKNX CoOeaNHEHMIA

1.4 C(HOPMMPOBAHHOCTE YMEHWA UCMONb30BaTb XUMWYECKYID CUMBOMWKY AN
COCTaBMEHMSI MOMEKYNSPHbIX W CTPYKTYPHbIX (pa3BepHYTOW, COKpaLLEHHON)
dopmMyn  opraHuMYeckux BeLleCTB W  YpaBHEHUMUA XUMWYECKUX peakuuni,
W3roTaBnMBaTb MOOENU MOMEeKyn OpraHU4yecKkuMx BeLLEeCTB A8 UnnocTpauum mx
XUMUYECKOro U NPOCTPaHCTBEHHOIO CTPOEHUS

15 CchopMnpoBaHHOCTb YMEHWW YyCTaHaBnuBaTb MNPUHAANEXHOCTb U3YyYEHHbIX
OpraHNYecknx BeLeCTB MO MX COCTaBY M CTPOEHMIO K OnpedeneHHOMY Knaccy
(rpynne) coeguHeHun  (yrmeBodopoAdbl, KMCMAOpog UM asoTcoepxalume
COeOVHeHnsl, BbICOKOMOMEKYNSAPHblE COeAWHEHUs!), daBaTb WM Ha3BaHUSA Mo
cuctematuyeckon HomeHknartype (IUPAC)

15 CdopMMpPOBaHHOCTL  YMEHUsI  onpedenaTb Budbl  XWMWYECKOW CBA3M B
OpraHMYecknx coeamHeHUaX (OANHapHbLIE U KpaTHbIe)

1.6 CopMMPOBaAHHOCTL  YMEHUA MPUMEHSITb:  MOJNIOXEHUS TeopunM  CTPOEHUS
opraHuyeckux BellecTs A.M. Bytneposa aAns o6bACHEHUS 3aBUCUMOCTM CBOMCTB
BELLECTB OT UX COCTaBa 1 CTPOEHUS; 3aKOH COXPaHEHUs] MacCbl BELLEeCTB




Yrnesogopoabl. Kucrnopoacomepallime W asoTcofepKallue opraHudeckue
coeanHeHud. BblCOKOMOJ’IeKyJ’IHprIe coeanHeHud
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CdopMMpPOBaHHOCTb YMEHWI MPUBOAWUTL TpUBMAsbHbIE Ha3BaHUS OTAENbHbIX
OpraHNYecknx BeLWecTB (3TWMEeH, NPOMWIIEH, aueTuneH, STUNEHITINKONb,
rmvuepuH, deHon, dopmanbaerya, aueTanbaerna, MypaBbMHasi  KUCIOTa,
YKCYCHasi KWUCMoTa, OfieMHOBasi KUCIoTa, CTeapuHOBas KWUCMOTa, [/IoKo3a,
dpyKTO3a, Kpaxmari, Lensonosa, rmmumH)

2.2

ChopMrnpoBaHHOCTbL YMEHUI XapaKTepn3oBaTb COCTaB, CTPOeHMe, bmandeckme n
XUMUYECKME CBOWCTBA TUMNWYHbIX MPEACTaBUTENEN pasfUYHbIX  KraccoB
OpraHM4yeckux BellecTB (MeTaH, 3TaH, 3TUIEH, NPONuNeH, aueTuneH, bytaguen-
1,3, meTnnbyrtaguen-1,3, 6eH30mn, MeTaHos, 3TaHOS, 3TUMNEHITINKONb, TMULEPWH,
deHon, aueTtanbaerng, MypaBbMHasi M YKCYCHas KUCIOTbI, TMOKO3a, Kpaxmarn,
Lennono3a, aMMHOYKCYCHas KUCroTa)

2.3

ChopMUPOBAHHOCTb YMEHWUSI UINIOCTPUPOBATL TEHETUYECKYID CBS3b MeEXAy
TUNWYHLIMW  NPEACTaBUTENSAMU PA3NMNYHBIX KMNAcCOB OpraHWYecKux BeLLecTB
YPaBHEHUSIMU COOTBETCTBYIOLLMX XWMUYECKUX peakuuii € UCMofib3oBaHMEM

CTPYKTYPHbIX hOpMYyI

2.4

ChopMNpOBaAHHOCTb YMEHUS XapakTepu3oBaTb MCTOYHUKW YrneBOg4OPOAHOMO
Cblpbst  (HepTb, NPUPOAHbLIN ras, yromb), cnocobbl ux nepepaboTkn u
npakTuyeckoe NnpMMeHeHne NpoayKToB nepepaboTkm

XnmMma 1 xkunsHb. PacyeTbl

3.1

ChopMnpOBaHHOCTE YMEHUI BNageTb CUCTEMOW 3HaHMIM 06 OCHOBHbIX MeToaax
Hay4YHOro nMO3HaHWs, WCMOMb3YyEMbIX B XUMUW MPU U3YYEHUN BELLECTB U
XUMUYECKNX SABNEHWN (HabniogeHve, n3MepeHue, 9KCMEPUMEHT,
MOOEeNMpoBaHWe), UCMOMNb30BaTh CUCTEMHbIE XMMUYECKME 3HAHWA ONSA NPUHATUSA
PELLEHNIN B KOHKPETHBIX XXU3HEHHbIX CUTYaLMsX, CBA3AHHbIX C BELLECTBAMU U UX
NPYMEHEHNEM

3.2

CchopMmpoBaHHOCTE yMeHWIA cobntogaTe npaBuna MNOSMb30BaHUSA XUMUYECKON
nocyoon v nabopaTopHbiM obopygoBaHMEM, a Takke npasuna obpalieHus ¢
BeuwlectBaMn B COOTBETCTBUN C UHCTPYKUMAMU MO BbINOJTHEHUIO na6opaTopr|x
XUMUYECKMX OMbITOB

3.3

CchopMMPOBaAHHOCTE  YMEHWW  MMaHMpoOBaTb UM BbIMOMHATbE  XUMUYECKUN
3KCNEpPUMEHT  (MpeBpalleHns OpraHn4yeckMx BeLecTB Mpu  HarpeBaHuw,
nonydeHne STUNEHa W U3YyYEeHUEe €ero CBOWCTB, Ka4yeCTBEHHblE peakuuu
OpraHM4yeckux BeLecTB, AeHaTypauus ©OenkoB nNpu HarpeBaHuM, LBETHble
peakumm 6enkoB) B COOTBETCTBUM C MpaBuniamum TEXHWKM 6e3onacHocTv npu
obpalleHnn ¢ BellecTBamMu M nabopaTtopHbiM 0bOpyaoOBaHWEM; NpeAcTaBnsaTb
pe3ynbTatbl XMMWYECKOro 3KCnepumeHta B opMme 3anucu  ypaBHEHUN
COOTBETCTBYIOLLINX peakumin u opMynupoBaTb BbIBOAbI Ha OCHOBE 9TUX
pes3ynbLTaTos

3.4

COopMUPOBAHHOCTL  YMEHWA  MPOBOAUTbL  BBLIYUCIIEHUSS MO XUMUYECKUM
ypaBHeHusIM (Macchl, o6bema, KonM4ecTBa UCXOOHOIO BELecTBa UMM npoaykTta
peakuMm Mo M3BECTHbIM Macce, O0ObeMy, KONMMYECTBY OAHOrO M3 WCXOAHbIX
BELLEeCTB NN NPOAYKTOB peakLnm)

3.5

ChopMnpOBaHHOCTE  YMEHUIN  KPUTMYECKU  aHanu3mMpoBaTb  XUMUYECKYHO
UHOPMaUMIO, MOMy4aeMyld W3 pas3HbiX WUCTOYHWKOB (CpeacTBa MacCOBOM
uHdopmaumm, ceTb VIHTEpHET n gpyrue)

3.6

CdopmMmpoBaHHOCTb yMEHMIA cobnoaaTb npaeuna 3KOOrMYecku




uenecoobpasHoro nosefeHWss B ObITY U TPyAOBOW [AEATENbHOCTU B LEnsX
COXpaHeHMs1 CBOEro 340POBbS W OKpYXatLlehn NpupogHON cpefbl, 0Co3HaBaTb
ONacHOCTb BO3OEWCTBUS Ha >XUBble OPraHu3Mbl OnpefeneHHbIX OpraHnYecKmx
BelwecTs, MnoHMMas cmbicn nokasatena [10K (npegenbHo  [onycTMMon
KOHUEHTpauun), nNOSACHATb Ha  npuMepax  Crnocobbl  YMEHbLUeHUs U
npeaoTBpaLLEHUs X BPeAHOro BO3AENCTBUS Ha OpraHn3M YernoBeka

Tabnuua 15.1

MpoBepsaembie anemeHTbl cogepxanus (10 knacc)

Kon

[NpoBepseMbIn aNeMeHT coaepaHust

TeopeTquCKMe OCHOBbI OpFaHM‘-IeCKOVI XnMun

1.1

lMpeomeT opraHNYecKkon XMMnn: ee BO3HUKHOBEHME, Pa3BUTNE N 3HAYEHME B NONYy4YEHUN
HOBbIX BELIEeCTB U maTepuanoB. Teopust CTPOEHMS OpraHunyeckux coeguHernun A.M.
BytnepoBa, ee OCHOBHbIE MOMOXEHUS

1.2

CTpyKkTypHble (hOPMYrbl OpraHMyeckux BellecTB. [omonorus, usomepus. XvMmuyeckas
CBSi3b B OpraHMyecknx CoeanHeHnaX - oguHapHble 1 KpaTHble cBa3u. [peactaBneHue o
KnaccuukaLmm opraHn4yecknx BeLLecTs

1.3

HomeHKnaTypa opraHn4yeckmnx coeguHeHun (CI/ICTeMaTVI‘-leCKaﬂ) n TpuBmanbHble
Ha3BaHUA BaXXHENLLNX ﬂpeﬂ,CTaBMTeﬂeVI KIaccoB OpraHn4yecKkunx selectB

Yrnesogopoabl
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ArnkaHbl: cocTtaB u CTpOeHue, roMOSIOrM4eCKnin pAaa. MeTaH n aTaH - HpOCTeVIUJMe
npencrtaByUTENN allkaHOB: cpmamqecr(me N XMMUYECKME CBOMCTBA (peaKLI,VIVI 3amMmelleHna n
FOpeHI/IFI), HaxoxXxgeHme B npupoae, nojfiydeHne n nppumeHeHmne

2.2

AnKeHbl: cOCTaB U CTPOEHME, FOMONMOrNYECcKNiA pad. OTUMEH U NPONUIEH - NpocTenne
NpeacTaBuUTeENn  ankeHoB:  M3NYECcKMe U XMMUYECKMe  CBOWCTBa  (peakuuu
rMOpUpoBaHns, ranoreHUpoBaHus, ruapataumn, OKWUCNEHMS W nonuMepusaumm),
norny4YeHve n NnpuMeHeHne

2.3

AnkagueHbl: 6ytagueH-1,3 n metunbytagmeH-1,3: cTpoeHue, BaxHenmne XmmMmyeckue
CBOWCTBa (peakuus nonumepusauumn). NonydeHme CUHTETUYECKOIO KaydyKa U pe3unHbl

2.4

AnKWHBbI: COCTaB M OCOBGEHHOCTW CTPOEHUsi, TOMOSOTMYECKU psad. AueTuneH -
NpPOCTEWLLNIA NpeACTaBUTENb ankMHOB: COCTaB, CTPOEHWe, PU3NYECKNE U XUMUYECKNE
CBOWCTBA (peakuuMn rumapvpoBaHus, ranoreHMpoBaHus, rmgpaTauun, ropeHust),
nonyyeHne u NnpuMeHeHue

2.5

ApeHbl. BbeH3on: cocTtaB, CTpoeHue, u3n4eckMe U XMMUYECKMe CBOWCTBa (peakuuu
rarioreHMpoOBaHMsA W HUTPOBaHMSA), MOMydeHMe W MpuMeHeHue. Tomnyon: cocTas,
CTpoeHue, U3NYECKME W XUMUYECKME CBOWCTBA (peakumu ranoreHMpoBaHus U
HUTPOBaHUS), MOMNy4YeHNe U NpuUMeHeHune. TOKCUYHOCTbL apeHoB. eHeTuyeckas CBSA3b
Mexay yrneBogopoaamu, npuHagnexawmmMmm K pasnmyHbiM Knaccam

2.6

MpupoaHble UCTOYHMKKM yrneBogoponoB. NpupoaHbIn ra3 N NONyTHblE HEMTAHbIE rasbl.
HedTb n ee npoucxoxgeHne. Cnocobbl nepepaboTkM HedTU: MEePEeroHka, KPEeKUHr
(Tepmuyecknii, KaTanutudeckun), nuponus. [pogykTbl nepepaboTkn HedpTH, KUX
NPUMEHEHNE B MPOMBILINIEHHOCTU U B ObITy. KaMeHHbI yronb M NpPOAYKTbl €ro
nepepadoTkn

Kucnopoacogepsallme opraHuyeckne coequHeHns




3.1

MpegenbHble ogHOATOMHbIE CnUPTbl. MeTaHon W 3TaHOMN: CTpoeHue, usnveckue u
XUMUYEeCKMe CBOWCTBA (peakumm C akTUBHbIMKM MeTanfamu, ranoreHoBogopoaamu,
ropeHue), npumeHeHne. BooopoaHble €BA3M Mexay mMonekynamu cnupToB. [encrteue
MeTaHoMna u 3TaHona Ha opraHuMaM 4yenoBeka. MHOroaToMHblEe CNUPTLI. OTUNEHITNKONb
W TAUUEpUH: CTpoeHue, (huamyeckne n Xxumudeckne cCBOWCTBaA (B3aUMOLEWCTBUE CO
LWEeNoYHbIMM  MeTannamu, KavyeCcTBEeHHasi peakuuss Ha MHOroatOMHble ChiupThl).
HencTtBre Ha opraHmMam Yenoseka. [pMeHeHWe rmmuepuHa 1 3TUNEHrNINKONS

3.2

deHon: CTpoeHwe MoneKynbl, U3NYEeCKMe N XUMUYECKMEe CBOWCTBA. TOKCUYHOCTb
deHona. MNpumeHeHue peHona

3.3

Anbaermabl U keToHbl. Popmanbgerva, aueTtanbaerua: CTpoeHue, dusmyeckne U
XMUMUYECKMe CBOMCTBA (peaKkuuMn OKUCINEHUS W BOCCTAHOBMEHWS, KayeCTBEHHble
peakumn), mony4yeHne n npUuMeHeHne

3.4

OaHOOCHOBHbIE NpefenbHble KapboHoBbIE KMCNOTbl. MypaBbuHasi U YKCYyCHast KUCIOTbI:
CTpOeHue, puanyeckme n XMMmmyeckue CBOMCTBa (CBONCTBA, obLiMe Ans Knacca KMCNoT,
peakuusi aTepudukauun), nonydvyeHve un npuMeHeHune. CTeapuHOBasi M OfleMHoOBast
KMCNOTbl Kak MPeAcTaBMTENU BbICLUMX KapOOHOBLIX KMCNOT. Mbina Kak COnv BbICLUNX
KapOOHOBbIX KACINOT, X MOIOLLIEE AENCTBME

3.5

CnoxHble 3cupbl Kak NPOM3BOAHbIE KapPOOHOBbLIX KMCMOT. [MAPONN3 CNOXHLIX 3OUPOB.
Kupbl. M'maponus xupos. NprmeHeHne xupos. bronornyeckas ponb Xnpos

3.6

YrneBoabl: cocTas, knaccudukaumsa yrnesogos (MOHO-, AW- U nonucaxapugbl). [nioko3a
- MPOCTENLWNA MOHOCaxapui: OCOBEHHOCTM CTPOEHUs MOMeKynbl, duanyeckne u
XMMu4yeckue cBowicTBa (B3ammogenctene ¢ rmgpokcmgom meau (Il), okucnexune
aMMuMadHbIM pacTBOpom okcuga cepebpa (l), BoccTtaHoBNeHue, GpoXeHue rroKo3bl),
HaxoxgeHue B npupoae, npumeHeHue, bronornyeckas ponb. PotocmHTe3. PpyKTO3a Kak
usomep rnokosbl. Kpaxman u uennonosa kak npupogHble nonumepbl. CTpoeHune
Kpaxmana u uennonosbl. dPusnyeckne M XxmmMumyeckue CBOMCTBa Kpaxmana (rMaponus,
KayeCTBeHHas peakuusi C M1ogom)

A30Tcop,ep>|<au_w|e opraHmnyeckme coegnHeHuA

4.1

AMUHOKUCIOTBI  Kak aMdOTepHble oOpraHuyeckue coegunHeHus. Pdusmdeckne u
XMMUYECKMe CBOWCTBA aMMHOKMCIOT (Ha npumepe rnuumHa). Buonoruyeckoe 3HayveHue
amuHokucnoT. MenTuapl

4.2

Benku kak NnpUpoAHble BbICOKOMOMEKYNsipHble coefuHeHusl. [epBuYHasi, BTOpUYHas U
TpeTnyHas cTpykTypa 6enkoB. XnMmnyeckue cBoncTeBa GenkoB: rmaponus, AgeHaTypauus,
KayeCTBeHHble peakumm Ha 6enku

BbICOKOMOJ'IeKyrIFIprIe coeagnHeHunA
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OCHOBHblEe MOHATUSA XUMUN BbICOKOMOJIEKYNAPHbIX COeANHEHUI: MOHOMeEpP, nonnmMep,
CTPYKTYypHOE 3B€HO, CTeneHb nonmmMmepusaunmn, cpegHaa MoriekyndpHaa Macca.
OcHOBHble MeToObl CUHTEe3a BbICOKOMOJEKYNAPHbIX COeNHEHUN - nonuMmepusauuna mn
NoJINKOHAEeHCaUunA

5.2

OKcnepuMeHTanbHble METOAbI U3yYEHUS] BELLECTB U UX NPEBPALLEHUIA: O3HAKOMMEHNE C
obpasuamMum NpUpoaHbIX U UCKYCCTBEHHbIX BOJIOKOH, MriacTMacc, kaydykos. lNonyyeHuve
CUHTETUYECKOro KayvyKka U pe3uHbl

Tabnuuya 15.2

MpoBepsiemblie TpeboBaHMS K pe3ynbTaTaM OCBOEHUS OCHOBHOM
obpasoBartenbHom nporpammel (11 knacc)




Koa
npoBepsieMoro
pesynbTaTta

[MpoBepsieMble NnpegMeTHbIE pe3ynbTaTbl OCBOEHUSA OCHOBHON 0Opa3oBaTenbHOM
nporpamMmmbl cpegHero obuiero o6pasoBaHus

1

TeopeTVI‘-IeCKVIe OCHOBbI XMUn

1.1

BnapeHve cuctemomn XUMUNYECKMX 3HaHUR, KoTopas BKIMNIOYaeT:
OCHOBoMonarawwme MnoHATUA (XMMWUYECKUA 3NEMEHT, aToM, 9feKTPOHHasi
obonoyka atoma, s-, p-, d-aNeKTpPOHHble opbuTann aToMOB, MOH, MOMeEKyna,
BaNeHTHOCTb, 3NEeKTPOOTPULATENBHOCTb, CTEMEHb OKUCMEHUS, XUMU4eckas
CBSI3b, MOfb, MONIAPHAsA Macca, MOMSAPHbIN 00bEM, KpucTannuyeckas peLleTka,
TUMNbl  XMMWYECKMX peakuun (OKUCIUTENbHO-BOCCTAHOBUTENbHbIE, 3K30- U
9HOOTEPMUYECKME, peakuMn MWOHHOro oOMeHa), pacTBOp, 9SNEKTPOMUTHI,
HE3NEKTPONUThI, anekTponuTMyeckas aunccoumaums, OKUCINUTENb,
BOCCT@HOBMWTENb, CKOPOCTb XMMMWYECKOW peakuuu, XMMUYECKOe paBHOBECKE);
TEOPUU U 3aKOHbI (TEopMsI ANEKTPONUTMYECKOW Auccoumaumu, lNepuogmyeckuii
3akoH [O.N. MeHgeneeBa, 3aKkOH COXpPaHEHUS MaccCbl), 3aKOHOMEPHOCTW,
CUMBOSNYECKUIA A3bIK XUMMK, haKTONOrM4eckme ceefeHns o CBOMCTBax, COCTaBe,
nonyyeHnn un 6Ge3onacHOM WCMONb30BaAHUM  BaXKHEWMLIMX HEOPraHM4eckux
BELLECTB B ObITY 1 NPaAKTUYECKOWN AEATENBHOCTU YerioBeka

1.2

CdopMMpOBaHHOCTb YMEHWIA BbISIBNSATL XapaKTepHble NMPU3HaKu U B3aMOCBS3b
N3YYeHHbIX TMOHATUIN, MPUMEHSTbL COOTBETCTBYIOLIME TMOHSATUS MpPU OMMCaHWUM
CTPOEHUA U CBOWCTB HEOpPraHMYeckux BELLEeCTB M WX MpeBpaLLEHUit; BbIABNSAT
B3aMMOCBSI3b XMMWYECKUX 3HAHUIA C MOHATUAMWU W MPEACTaBNeHUAMU APYrux
€CTEeCTBEHHOHaY4YHbIX NPeaMETOB

1.3

BnageHne oCHOBHbIMW MeToAaMMu Hay4HOro no3HaHmA BewecCcTB U XMMUYECKUX
SABNEHWI (Ha6J'II'0£I,eHVIe, n3mepeHune, sKCnepunmMeHT, MO,EI,eﬂVIpOBaHVIe)

1.4

ChopMMpOBaHHOCTE YMEHWI OMNpeaendaTb BaNeHTHOCTb M CTeNeHb OKUCIEHMUS
XUMUYECKMX INIEMEHTOB B COEAMHEHUAX PasfMYHOro COCTaBa, BUL XMMUYECKOW
CBA3N (KOBaNneHTHasi, WOHHasl, MeTannuyeckas, BOAOPOAHAs) B COEAMHEHMSX,
TMN  KPUCTalJIMYECKOW  pelleTkM  KOHKPETHOro  BellecTBa  (aToMHas,
MOIeKynsipHasi, MOHHasA, MeTannuyeckas)

1.5

CchopMnpoBaHHOCTE YMEHMI ONMpefenaTb XapakTep cpeabl B BOOHbIX pacTBopax
HeopraHM4yeckux coeguMHeHumn

1.6

CdopMMpPOBaHHOCTb  YMEHUSI  KNaccUUUUPOBaTb XUMWUYECKME peakuun o
pasnuyYHblM MpuU3Hakam (4YMCny M COCTaBy pearvpyloLlimMx BELLecTB, TEMnroBOMY
adhdekTy peakuum, UBMEHEHUIO CTENEHEN OKUCIEHUS 3NeMeHToB, obpaTumocTu
peakuun, y4acTuio Katanu3artopa)

1.7

CdhopMMpOBaHHOCTb YMEHUIA COCTaBIATb YPaBHEHUSI peakuuii pas3nMyHbIX TUMOB,
MonHble U COKpalleHHble YpaBHEHWA peakuuidi WMOHHOro obMeHa, Yy4uThbiBas
YCNOBUSI, MPY KOTOPLIX 3TW peakumn nayT 4o KoHua

1.8

CdopmunpoBaHHOCT  YMEHWA  MPOBOAWUTL  peakuun,  MOATBepXxAatoLime
KayeCTBEHHbI COCTaB pasfNYHbIX HEOpraHU4Yeckux BeLLecTB, pacro3HaBaTb
OMbITHLIM NMYTEM MOHbI, MPUCYTCTBYIOLLME B BOAHbLIX PacTBOpax HeopraHu4eckux
BELLECTB

1.9

CdopMMPOBaHHOCTL  YMEHWA  packpbiBaTb  CYLIHOCTb  OKWUCIUTENbLHO-
BOCCTAHOBMWTENbHbIX  peakuuii  NocpeacTBOM  COCTaBMEHUSI  3NEKTPOHHOrO
DanaHca aTnx peakumn

1.10

CdopMMPOBaHHOCTb YMEHUI OOBSACHATL 3aBUCUMOCTb CKOPOCTU XMMMWYECKOW
peakuumn OT pasfnyHbIX (PaKTopoB
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CopMnpOBaHHOCTE YMEHMN OOBACHATH XapakTep CMELLEHUss XUMUYECKOro
paBHOBECUS B 3aBUCUMOCTW OT BHELLHero BosaencTteus (npuHumn Jle Wartense)

O0wasn n HeopraHn4yeckas XMMus
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ChopmnpoBaHHOCTb YMEHMI packpbiBaTb cMbicn lNepuoamyeckoro 3akoHa [.U.
MeHaeneeBa 1 AEMOHCTPUPOBATb €ro CUCTEMATU3NPYIOLLLYIO0, OO BACHUTENbBHYIO U
NPOrHOCTUYECKYH (DYHKLINN

2.2

CopMmnpoBaHHOCTb YMEHUI XapaKTepun3oBaTb 3MEKTPOHHOE CTPOEeHME aTOMOB
XUMWUYECKMX anemeHToB 1 - 4 nepuogos [Nleprognyeckon cUCTeEMbl XUMUYECKNX
anemeHToB [.M. MeHgoeneeBa, ucnomnb3yst MOHATUS "S-, p-, d-3NEKTPOHHbIE
opbutanu”, "aHepreTmuyeckne ypoBHKU", OOBACHATE 3aKOHOMEPHOCTU U3MEHEHUs
CBOMNCTB XMMMWYECKNX 3MEMEHTOB M UX COEAMHEHMW MO Mepuoam K rpynnam
Meprnoguyeckon cncteMbl Xummyecknx anemeHTos [1.1. MeHaeneesa

2.3

CdopMMpoBaHHOCTb YMEHWI XapakTepn3oBaTh (ONMUCbIBaThb) O6LLME XMMUYECKUE
CBOICTBa HEOpPraHWYeckMx BELLUEeCTB pasfNYHbIX KaccoB, noaTBepXaaTb
CYLLIECTBOBaHNE TeHEeTUYECKON CBSI3N MeXAy HeopraHuM4eckvMu BeLlecTBamu C
MOMOLLIbIO YPaBHEHWUIA COOTBETCTBYIOLLMX XMMUYECKUX PeaKLinii

2.4

CdopMMpOBaHHOCTb YMEHWI yCTaHaBNMBaTb NPUHAOMEXHOCTb HEOPraHUYEeCKMX
BELEeCTB MO MX COCTaBy K oOrfpedenieHHoMy Kraccy (rpynne) coeauHeHMuit
(npocTble BellecTBa - MeTannbl U HeMeTannbl, OKCUAbl, OCHOBaHMWS, KWUCIOTbI,
amdoTepHble MMAPOKCHUAbI, COMK)

2.5

ChopMnpOBaHHOCTE YMEHWA WCMOMb30BaTb XMMUYECKYID CUMBOMMKY AnS
cocTaBneHus opmMyn BeWeCcTB W  YPaBHEHUN XMMUYECKMX  peakuun,
cuctematunyeckyto HomeHknatypy (IUPAC) u TpuBmanbeHble Ha3BaHUSA OTAENbHbIX
HeopraHMyeckmx BeLLecTB (YrapHblii ras, Yrnekucrnbll ras, aMMuak, rawleHas
N3BECTb, HeralleHas U3BeCTb, MMTbEBAs coAa, NUPUT 1 Opyrue)

2.6

ChopMmpoBaHHOCTE YMEHUI XapakTepu3oBaTb (ONMCbIiBaTh) 00LME XMMUYECKME
CBOMCTBA HEOpPraHMYECKMX BELLECTB Pa3fM4yHbiX KMaccoB, MOATBEPXAaTb
CYLLLECTBOBaHME TEHETMYECKOW CBSA3M MeXOYy HEeOpraHUM4eckMMy BelecTBamu C
MOMOLLIbIO YPaBHEHUI COOTBETCTBYHOLLIMX XUMUYECKUX Peakunii

2.7

CcopMUpoBaHHOCTE  YMEHWA  MNAaHMpoBaTb U BbIMOMHATL  XUMWYECKUI
3KCMepUMEHT (pasnoXeHue nepokcuaa BoAopoAa B NPUCYTCTBUM KaTanusaTopa,
onpegeneHve cpedbl pacTBOPOB BELECTB C MOMOLLbO YHMBEPCANbHOrO
WHAMKaTOopa, BUAHWE Pas3nu4HbIX (PaKTOPOB Ha CKOPOCTb XMMUYECKON peakumu,
peakunm MOHHOro obmeHa, KayeCTBEHHble peakunn Ha cynbdat-, kapboHaT- u
XNOPWA-aHNOHbBI, HA KaTMOH aMMOHMS, pPeLLeHne IKCMePUMEHTanNbHbIX 3aday no
Temam "Metannel" n "HemeTtannbl") B COOTBETCTBMM C MpaBuiaMu TEXHUKU
OesonacHocTM  npu  obpawleHun Cc  BewectBamu U fnabopaTopHbIM
obopyaoBaHWEM; NpPeACTaBnsATb pe3ynbTaTbl XMMWUYECKOro 3KCNepMMeEHTa B
dopme 3anuMcu ypaBHEHWA COOTBETCTBYIOLLUMX peakuun n dopmynmpoBaTb
BbIBObl HA OCHOBE 3TUX Pe3ynbTaToB

2.8

CdhopMmpoBaHHOCTE yMeHWIA cobntogaTe npaBuna MOSMb30BaHUSA XUMUYECKOM
nocygon v nabopaTopHbiM obopydoBaHMEM, a Takke npaBuna obpalieHus ¢
BeELlecTBaMM B COOTBETCTBUM C MHCTPYKLMSIMU NO BbINOMHEHUIO flabopaTopHbIX
XUMUYECKUX ONbITOB
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CcopMMPOBaAHHOCTE  YMEHWIA  XapakTepu3oBaTb  XMMUYECKME  MPOLECCHI,
nexauime B OCHOBE MPOMbILLFIEHHOIO NONy4YeHUs CEPHOM KUCMNOTbI, aMmMuaka, a
Tarke CHOPMUPOBAHHOCTb MPEACTaBMEeHM 06 OBLMX Hay4HbIX MPUHLMNAX U
JKOJTOM’MYEeCKnx npo6nemax XNMn4ecKoro npomn3soacrtea




XnmMusa 1 xusHb. PacyeTbl

3.1

CdopmumpoBaHHOCTb npeacTaBneHnin O  XMMMWYECKOM COCTaBnsoLLEeNn
€CTECTBEHHOHAY4YHOW KapTUHbl MWpa, PONU XMMWUM B MO3HAHUWN SABMEHWUN
npvpodbl, B (OPMMPOBAHWM  MBbIWMEHUS W KyNbTypbl  JIMYHOCTWU, €€
PYHKLUMOHANbHOW PaMOTHOCTM, Heobxoaumow AN pelleHus NpPakTUYECKMX
3agay M 9IKOMornmyeckn OBOCHOBAHHOTO OTHOLLUEHUS K CBOEMY 300pPOBbl U
npvpoaHon cpeae

3.2

CopMUPOBaAHHOCTE  YMEHMN  KPUTUYECKM  aHanusanpoBaTb  XMMUYECKYHO
WHOpMaLUMIO, MONy4YaeMyld W3 pas3HbiX WUCTOYHWKOB (CpeacTBa MacCOBOM
KOMMYHWKaUnW, ceTb VIHTEpHET 1 gpyrue)

3.3

CdopmmpoBaHHOCTb yMeHUI cobnogaTb npasuna 3KONOrM4YecKku
uenecoobpasHoro nosefeHWss B ObITY U TPyAOBOW [AEATENbHOCTU B LEnsX
COXpaHeHMs1 CBOETO 340POBbs U OKpYKaloLLLEN NPMPOaHON cpeabl

3.4

Oco3HaBaTb OMacHOCTb BO3OENCTBUSI HA >XMBble OopraHun3mbl onpepernieHHbIX
BeLLecTB, NOHMMas cmbicn nokasatensa NOK, noscHATL Ha npunmepax crnocoObl
YMEeHbLUEeHNA W npegoreBpalleHna mnx BpenHoro BO30ENCTBUS Ha OopraHusm
yenoBeka

3.5

CchopMnpoBaHHOCTE YMEHUI MNPOBOAUTL  BbIMUCIEHMSI C  UCMOJNIb30BaHUEM
NMOHATUS "MaccoBasi OoNs BellecTBa B pacTBope”, 06 beMHbIX OTHOLLIEHWUI ra3oB
NpyY XMMNYECKNX peakLmsiX, Macchl BeLecTBa Uin obbema rasoB no M3BECTHOMY
KONM4YecTBY BellecTBa, Macce Unn obbeMy oQHOIO U3 y4acTBYIOLLMX B peakuuu
BELLECTB, TEMSIOBOro adpdhekTa peakLumm Ha OCHOBE 3aKOHOB COXpPaHEeHUs1 Macchl
BELLECTB, NPEBPALLEHNST U COXPAHEHUS SHEPTUN

Tabnuuya 15.3

MpoBepsiemble anemeHTbl cogepxanus (11 knacc)

Kon

MpoBepsieMblii aNIEMEHT CoAepKaHUs

TeopeTuyeckne OCHOBbI XUMUMN

1.1

Xummndecknin anemeHT. AToM. Agpo atoma, u30Tonbl. OnekTpoHHas obonoyka.
OHepreTMyeckme YpoBHW, MNOAYPOBHW. ATOMHble opbutanu, Ss-, p-, d-3NeMeHTHlI.
OcobeHHOCTM pacnpeneneHns aNeKkTPOHOB No opbutansam B aToMax 31EMEHTOB NEPBbIX
yeTbipex NepuoaoB. ANEKTPOHHAsA KOHGUrypaums atomos

1.2

Mepunoguyeckuin 3akoH wu [lepuogndeckad cuctema XuMmdecknx anemeHtos [.U.
MeHaeneeBa. CBs3b nNepuoamnyeckoro 3akoHa u Nepruogmyeckor CUCTeEMbl XUMUYECKUX
anemeHtoB [O.I. MeHgeneeBa C COBPEMEHHOW TeOpUEW CTPOEHUS aTOMOB.
3aKOHOMEPHOCTU W3MEHEHUS CBOWCTB XMMMWYECKUX 3MEMEHTOB WM OOpasyembiX VMM
NMPOCTbIX M CMOXHbIX BELLECTB MO rpynnam un nepuogam. 3HavyeHue MNepuopmyecKkoro
3aKOHa B pa3BUTUUN HaYKu

1.3

CtpoeHue BellecTBa. Xumuyeckass CBaA3b. Buabl xvmuyeckon cBA3M (KoBaneHTHast
HermonsipHas W MonsipHas, WMOHHas, MeTannuyeckasi). WOoHbl: KaTMOHbI M @HWUOHBLI.
MexaHuambl 0b6pa3oBaHMsA KOBariEHTHOW XMMWUYECKON CBSA3M (OOMEHHbLIA U [LOHOPHO-
aKkuenTopHbIn). BogopoaHas cBsA3b

1.4

BaneHTHOCTb. OnekTpooTpuyatTensHocTb. CTeneHb OKUCHEHUS
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BewectBa MOJTEKYIAPHOIro N HEMOJIEKYITAPHOIo CTPOEHUA. 3aKoH NOCTOsIHCTBA COCTaBa
BellecTBa. Tunbl KPUCTaJIJTMYECKNX PELLUETOK. 3aBMCUMOCTb CBOWCTBa BELLECTB OT TUNa




Kpuctannuyeckon pewetkn. [loHATME O gucnepcHbix cuctemax. WCTUHHbIE 1
KonnougHele pacteopbl. MaccoBas [ons BellecTBa B pacTBope

1.6

KJ'IaCCI/ICpVIKaLI,VIFI HEOpPraHn4ecknx COEOUHEHUN. HomeHKnaTypa HeopraHn4ecknx
BellecTB

1.7

Xnmundeckan peakumsi. Knaccudpukaumss XMMUYECKMX peakuuin B HeopraHuyeckon wu
OpraHM4yeckon XumMumn. 3aKOH COXpaHEHUsI MacChbl BELLECTB, 3aKOH COXpaHeHus u
npeBpaLLeHnNst IHEPrMM NPU XMMUYECKNX peaKkLmMaX

1.8

CKOpOCTb peaKkuunn, ee 3aBUCUMOCTb OT pa3JiNvHbIX q)aKTOPOB

1.9

ObpaTtumble peakumn. Xumudeckoe paBHoBecue. PakTopbl, BRusiOWME HA COCTOAHME
Xumudeckoro pasHosecus. MpuHumn Jle WaTtense

1.10

OnekTponutuyeckasl guccoumaums. CunbHble n cnabble anekTponutbl. Cpega BOAHbIX
pacTBOpOB BELLECTB: KNCIas, HeWTpanbHas, wenovHasi. Peakumm noHHoro obmeHa
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OKNCnNUTENbHO-BOCCTAaHOBUTENbHbIE peakuyunmn

HeopraHuyeckas xmmums
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Hemetannbl. [onoxeHune HemeTannoB B [lepnognyeckol CUCTEME XMMUYECKUX
anemeHToB [1.M. MeHaeneeBa n 0CobEHHOCTU CTpOeHUs aTtomoB. Pusanyeckne CBonCcTea
HemeTanmnoB. ANnoTponus HemeTannoB (Ha NpUMepe Kucropoda, cepbl, docdopa u
yrnepoga)

2.2

XnMmuyeckme CBONCTBA BaXHEMWLUMX HemeTansnoB (raroreHoB, cepbl, a3oTta, docdopa,
yrnepoga v KpeMHUs) M KX COeAMHEHMN (OKCUAOB, KMCROpoAcOoAEepXallUMX KUCIOT,
BOOOPOAHbIX COeAnHeHNI). [puMeHeHne BaXKHeNLWNX HemMeTannoB 1 X COeANHEHUIA

2.3

Metannel. MNMonoxeHne metannoB B [lepnognyeckon cucteme XMMUYECKMX 3NEMEHTOB
O.N. Menpeneesa. OcobeHHOCTU CTPOEHMS INEKTPOHHBIX 060N0OYEK aTOMOB METAaNIOB.
O6wwe dusmyeckme ceoncTea metannos. Cnnasbl MeTannoB. ONeKTPOXMMUYECKUN PAa
HanpsPKeHUn meTanos

2.4

XnMuyeckme CBOWCTBA BaXHEWWMX MeTanmnoB (HaTpuW, Kanun, KanbuuiA, MarHum,
antMUHNIA, LUMHK, XpPOM, Xene3o, Meab) U ux coegmHenmin. Obwme cnocobbl NonyyYeHus
MeTannos. NpumMeHeHne MeTannoB B ObITY U TEXHWKE
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leHeTnyeckas CBA3b HeopraHn4yecknx BeLwecTB, MNpuHagnexawmx K pasfinyHbiM
Kinaccam

XNMUs 1 KN3Hb

3.1

Ponb xumum B obecrnedyeHun  3KONOrMYEecKon, SHepI'eTl/I‘-IeCKOIZ M nuesomn
©es3onacHocTH, pas3sutnn MmegnunHbl. MoHnatne o Hay4HbIX MeTO4aX NO3HaHUA BeLleCTB
N XUMNYECKUNX peaKLl,MVl

3.2

MpenctaBneHuss o6 OOWMX HAydHbIX MNPUHLMNAX  MPOMbILSIEHHOIO  MOJSy4YEeHUs
BaXXHeMWunX BewecTB. YenoBek B Mupe BeELLECTB W MaTepuarnoB: BaXHewnwwue
CTpouTesibHble MaTepuanbl, KOHCTPYKUMOHHbIE MaTepuansl, Kpacku, CTEKNOo, Kepamuka,
Matepuanbl Onst 9NEeKTPOHWKW, HaHoMaTepuanbl, OpraHuM4yeckMe W MuHepanbHble
ynobpeHus

3.3

Xumusas 1 300poBbe YernoBeka: npaBuia UCMOMb30BaHUA MEeKapCTBEHHbIX Mpenaparos,
npasuna 6e30MacHOro UCMornbL3oBaHUs MpenaparoB ObITOBOW XUMWUM B MOBCEAHEBHOW
KU3HU




110) nyHkT 118 gononHuTb nognyHkTom 118.9 cnefytowiero cogepkaHus:

"118.9. [Insi NnpoBeOeHnss eguMHOro rocyaapCTBEHHOrO 3k3amMeHa no xumuun (ganee - EM3 no xumun)
ncnonb3yeTcst nepeyeHb (kogudumkatop) npoBepsieMbix TPebOBaHWIA K pe3ynbTaTaMm OCBOEHWST OCHOBHOM
obpasoBaTenbHOM Nporpammbl cpegHero obuiero obpasoBaHns 1 31EMEHTOB COAEPXKaHUS.

Tabnuua 15.4
MNpoBepsiemble Ha EIMD no xumunn TpeboBaHus

K pe3ynbTaTam OCBOEHUsSi OCHOBHOW 06pa3oBaTensHON NporpaMmmebl
cpeaHero obulero obpasoBaHust

Koa MpoBepsembie TpeboBaHWs K NpeaAMETHbIM pe3yribTaTaM OCBOEHWUS] OCHOBHOW
npoBepPsIEMOro obpasoBaTenbHOM NporpaMmmMbl cpeaHero obLero oopasoBaHus
TpeboBaHus
1 BnageHue cucteMon XMMmn4eckux 3HaHnn, KOTopas BKIOYaET:
1.1 OCHOBOMofarawwme MoHATUA  (XMMWYECKMA  3NEeMeHT, aToM, M30TOnMbl,

9MNeKTpoHHasi obornodka artoma, S-, p-, d-9MNeKTpOHHble opbuTanu aTtoMoB,
OCHOBHOE 1 BO30YXOEHHOE COCTOSIHME aToMa, MOH, MOJSeKyra, BareHTHOCTb,
3NEeKTPOoOTPULIATENILHOCTb, CTEMEHb OKUCMEHUs, Xumudeckasa cesasb ( O u
T-CBA3b | kpaTHble  cBsA3W), rMOpuaMsauMs  atoMHbIX  opBuTanen,
KpucTannuyeckasi pelueTka, MOnb, MOfsipHasi Macca, MOMSpHbIA 00beM,
MONSpHas KOHLEHTpauus, pacTBOpbl (UCTUHHbIE, [OUCNEPCHbIE CUCTEMBI),
KpuctannorngpaTbl, YrNepoaHbii ckeneT, (byHKUMOHanbHasa rpynna, paguvkan,
N30Mepbl, CTPYKTypHast dopmyna, mnsomepusi (CTPYKTypHasd, reoMeTpuyeckas
(umc-, TpaHcu3omepus), TOMOMOTMYECKUA psid, FOMOJSIOrWM, YrneBoAopoabl,
Kucnopoga- 1 asoTcodepxalune coeanHeHnsi, Bonormyeckn akTMBHbIE BeLecTBa
(yrmeBodbl, Xupbl, 06enkui), MOHOMeEp, MOMMMEpP, CTPYKTYpPHOE  3BEHO,
BbICOKOMOMEKYMSIPHbIE COEAMHEHUSA, KPEKUHT, PUGOPMUHI, TUMbl XMMUYECKNX
peakumi  (OKMCNUTENbHO-BOCCTAHOBUTESNbHbBIE, 3K30- W  3HAOTEPMUYECKUE,
peakumMm MOHHOro obMeHa, romMo- U reTeporeHHble, obpaTuMbIE U HEOGpaTUMbIE),
pacTBOp, 93NEKTPONUTbI, HEINEKTPONUThI, 3JMEKTPoNMTUYeckas auccoumaums,
cTeneHb AMCCOoUMaunK, OKUCIUTENb, BOCCTAHOBUTEMb, 3NEKTPONN3, CKOPOCTb
XUMWNYECKON peakumm, XMMUYecKkoe paBHOBECHE)

1.2 TEOpWM U 3aKOHbI (TEOPUS XMMUYECKOro CTPOEHUs opraHmnyeckux selects A.M.
ByTtnepoBa, Teopusi anekTponuTu4eckon guccounauun, lNepnoanyeckmin 3akoH
0.n. MeHgeneesa, 3aKOH coxpaHeHus Maccbl), 3aKOHOMEpPHOCTH,
CUMBOINYECKUIA A3bIK XMMUW, MUPOBO33PEHYECKNE 3HAHWS, Nexalune B OCHOBEe
NMOHUMaHNA NMPUYNUHHOCTU N CUCTEMHOCTU XUMUYECKUX SABIIEHWUA, COBPEMEHHbIE
NPeacTaBneHnuss o CTPOEHMU BellecTBa Ha aTOMHOM, MOJSEKYNsSpHOM U
HaaMOMNEKYNAPHOM YPOBHAX

1.3 NPeAcTaBneHnst 0 MexaHu3Max XUMUYECKUX peakumi, TepMoOMHaAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MX MpOTeKaHUs, O XUMWYECKOM paBHOBECUMW,
ANCMEepPCHbIX cnucTeMax

1.4 (baKTOJ'IOFI/I‘-IeCKMe cBedeHus o CBOWCTBax, COCTaBe, nony4vyeHun mn ©e3onacHoOMm
MCNONb30BaHMN BaXKHENLLNX HeopraHn4ecknx n opraHnM4eckmnx BeLecTB B 6bITy n
I'IpaKTI/IHeCKOIZ 0eATenbHOCTU YerioBekKa

15 oblne HayyHble MNPUHUMMNBI  XMMWYECKOro MpOM3BOACTBA (Ha npumepe
NpoV3BOACTBA CePHOI KUCNOTLI, aMMuaka, MeTaHorna, nepepaboTku HeddTu)

2 ChopMMpPOBaHHOCTE YMEHWIA BbISBIATD:
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XapakTtepHble MNpU3Hakn W B3aMMOCBA3b W3YYEHHbIX NOHATUN, NMPUMEHATb
COOTBETCTBYOLLNE MOHATUA NPU ONUCaHUN CTPOEHUA U CBOWCTB HeopraHn4eckunx
N opraHn4yeckunx BeLlecTB N1 nx HpeBan.leHMVI

2.2 B3aUMOCBSI3b XUMWYECKMX 3HAHWMN C MOHATUAMU W MpeacTaBreHnsiMM Opyrux
npegMmeToB Ans 6ornee OCO3HAHHOIMO MOHWMaHMA UM ODOBACHEHWS CYLLHOCTM
MaTepuanbHOro eAMHCTBa Mypa

3 ChopMrMpOBaHHOCTbE YMEHUSI UCMOMNb30BaThb:

3.1 HaVMeHOBaHUs XUMUYECKNX coeMHEeHUN MeXOyHapO4HOro coto3a
TEOPETUYECKON W MNPUKNagHOW XUMUM W TpuBUalbHble Ha3BaHWS BeELLECTB,
OTHOCALUMXCA K M3YYEeHHbIM Kraccam OpraHMyecknx W HeopraHU4eckmx
coeinHeHUN

3.2 XMUMWYECKYIO CMMBOJSIMKY ANsl COCTaBMNeHMs (Popmyrl HEOPraHWYeCcKMX BeELLECTB,
MOINEKYNSPHBIX W CTPYKTYPHbIX (Pa3BepHYTbIX, COKPALLUEHHbIX W CKENETHbIX)
dopMyn OpraHNYecKMx BeLLECTB

4 CopmMmnpoBaHHOCTb YMEHUS KraccmdnumpoBaTb:

4.1 HeopraHuyeckme BeLLecTBa, CaMOCTOATENbHO BblIOMpaTb OCHOBAHWA U KpUTEpUK
Ansi Knaccudmkaumm n3yvyaemblx XMMUYECKUX 0OBbEKTOB

4.2 OopraHu4yeckue BeLLEeCTBa, CaMOCTOSTENbHO BbIOMpaTb OCHOBaHUSA WM KpuTepuu
Ansi Knaccudmkaumm nsyvyaemblx XMMUYECKUX 0OBEKTOB

4.3 Nno pasnuyHbIM NPU3HaKam (YNCNy N COCTaBy pearnpyroLLnX BELLECTB, TENTOBOMY
ahbdpekTy peakumm, U3MEHEHNIO CTEMEHEN OKUCMEHUSI SNEMEHTOB, 0OpaTMMOCTH
peakuun, y4acTuio Katanusartopa)

5 CchopMmnpoBaHHOCTb YMEHUSI XapakTepu3oBaTb 3MEKTPOHHOE CTPOEHMEe aTOMOB
(B OCHOBHOM U BO30Y>KAEHHOM COCTOSIHUM) Y MIOHOB XMMWNYECKMX 3riemeHToB 1 - 4
nepuogoB [Mepuogudeckon cuctembl .. MeHgoeneeBa W WX BamneHTHblE
BO3MOXHOCTW, MCNOMNb3ys MOHATMA S-, pP-, d-3MeKTpoHHble opbuTanu,
3HepreTU4eckme ypoBHHU

6 ChopMmnpoBaHHOCTb YMEHUS OOBACHATb 3aKOHOMEPHOCTU W3MEHEHWSI CBOWCTB
XUMWUYECKUX ISMNEMEHTOB M obpasyemblX WMW COeOUHEHMI MO nepuogam W
rpynnam

7 ChopMMPOBAHHOCTE YMEHUS COCTaBNATH YPABHEHUS XUMUYECKUX Peakuni u
packpbiBaTb UX CYLLHOCTb:

7.1 OKVCNUTENbHO-BOCCTAHOBUTENbBHBIX  peakuuin  MocpeacTBOM  COCTaBEeHUs
3MNeKTPOHHOro GanaHca aTux peakumn

7.2 YPaBHEHUS peakuuii pasnuyHbIX TWUMOB; MOJSIHbIE U COKPALLUEHHbIE YpaBHEHUSA
peakuui MOHHOrO OOMEHa, y4YWUTbIBas YCNOBWs, NPWU KOTOPbIX 3TW peakuuu uagyT
40 KoHLa

7.3 peakumMi  rMaponusa, peakuuMi  KOMMfekcoobOpasoBaHusi (Ha  npumepe
rMOPOKCOKOMIMIIEKCOB LIMHKA U antoMUHNS)

8 CdopmmnpoBaHHOCTb YMEHUS NOATBEPXKAATb:

8.1 Ha KOHKPETHbIX NMpUMepax XapakTep 3aBUCMMOCTM PEeakUMOHHOM CMocOBHOCTU

OpraHUYecKMx COeOMHEHWA OT KPaTHOCTU U Tuna KosamneHTHon ceasu (O~ u
T-CBA3M ) B3aMHOro BMNUSHUA aTOMOB M Fpynn aTOMOB B MOMEKynax, a Takke
OT 0COBEHHOCTEN peanusaummy pasnmuyHbIX MeXaHM3MOB NPOTEKAHMS peaKL i




8.2

XapaKkTtepHble XnMun4yeckme CBOWCTBA BeLlecTB COOTBETCTBYHOLLNMNA
SKCNnepnMeHTamm n 3anmcamm ypaBHeHvu7| XUMNYECKUX peaKLlMVI

CdopMMpOBaHHOCTb YMEHWST XapakTepu3oBaTb COCTaB WM BaXKHeMLIMe CBOMCTBA
BELLECTB, NpUHaanexawmx K ornpegerieHHbIM Kriaccam W rpynnam coeavHeHWi
(npocTble BellecTBa, OKCMAbI, TMAPOKCUAbI, COMKW; YINEeBOAOPOAbl, MPOCTbie
3cvpbl, CNMpPTHI, (EHOMbI, anbaernabl, KeTOHbI, KapbOHOBbIE KUCMOTbI, CIIOXHbIE
3cMpbl, XKUpPbI, YIeBoabl, aMUHbl, aMUHOKUCIIOTbI, GENKN)

10

ChopMrMpOBaHHOCTE YMEHUSA MPOBOAUTL pacyeTbl MO XUMUYECKMM hopMynam u
YPaBHEHUAM XMMNYECKNX PEaKLUMIA C UCNOMNb30BaHNEM (PU3NYECKMX BENNYNH:

10.1

Maccbl (06bema, KonmMyecTBa BellecTBa) NpoaykTa peakuuu, ecnv OAHO M3
MCXoOHbIX BELWEeCTB AaHO B BUAE pacTBopa C onpenerieHHoOn mMaccoBOW Oonen
pacTBOPEHHOrO BeLLecTBa UNKU AaHOo B U3BbITKe (MMeeT npuMecH)

10.2

MaccoBOW UN 06bEMHOI A0MK, BbIXoAa NPOAYKTa peakumm

10.3

TennoBoro adpdpekTa peakumn

10.4

00BbEMHbIX OTHOLLEHWUI ra3oB

10.5

Mo HaxoXOEeHW0 XumMmdeckon opmMyrbl BelecTBa

11

BnageHue cuctemMon 3HaHUIA O MeToaax Hay4YHOro NMo3HaHUs SIBIIEHUI Npupoabl,
NCMONb3yEeMbIX B €CTECTBEHHbIX Haykax M yMEHWe MPUMEHATb 3TW 3HaHUS Mpu
3KCMEepPMMEHTAaNbHOM WCCIeAOBaHUN BELLECTB W ANsi OOBbSACHEHUSI XMMUYECKMX
ABNEHNNA, UMEIOLLMX MECTO B NMpupoae, NPakTUYeCcKon AeaTEeNbHOCTM YernoBeka 1
B NOBCEOHEBHOW XXU3HU

12

CdopMMpOBaHHOCTb YMEHUs MPUMEHSATL (MCMOMb30BaTb) 3HAHMS O COCTaBe U
CBOICTBaXxX BeLLECTB AN 3KCNepUMEHTanbHOW NPOBEPKM MMNOTE3 OTHOCUTENbHO
3aKOHOMEPHOCTEW MNPOTEeKaHWUsI XMMUYECKUX peakuuMii UM NpOrHOo3MpoBaHMUs
BO3MOXHOCTEW WX OCYLLIECTBIIEHUS!; CUCTEMHbIE XUMMWYECKMEe 3HaHus [Ons
OOBACHEHNA W MPOTHO3VMPOBaHUS SIBNIEHUI, VMEIOLWMX €CTeCTBEHHOHaYYHYIo
npupoay; Ans NPUHATUS rPaMOTHbIX PELLUEeHMI NpobeM B CUTyaLUsiX, CBA3AHHbIX
C XUMKEN

13

CdopMMpPOBaHHOCTb  YMEHUSI  MNaHWpoBaTb W MPOBOAUTbL  XUMMWYECKMIA
3KCMEPUMEHT (Nomny4yeHne U n3ydeHne CBOMNCTB HEOPraHUYECKUX N OpraHNYecKmx
BELLECTB, KayeCTBEHHble peakuuu YrneBOAOPOAOB pPa3fUYHbLIX KNaccoB U
KMCINOPOACOAEPKaLLMX OpPraHNYECKMX BELLECTB, PeLleHUe 3KCMepUMEHTanbHbIX
3ajay MO pacrno3HaBaHWIO HEOPraHWYeCKUX W OpraHUYeckMx BeLLecTB) C
cobniogeHnem npasun  6GesonacHoro  obpalleHuss ¢ BewecTBaMu U
nabopatopHbeiM  obopydoBaHveMm;  OPMynNUpoBaTb  LEnu  UCCreaoBaHus;
npeacTaBnsiTe B pa3nuyHon opme pesynbTaTbl 3KCNEepPUMEHTA, aHanu3MpoBaTb
1 OLeHMBaTb UX AOCTOBEPHOCTb

14

CcopMnpoBaHHOCTE  YMEHUSA  OCYLLECTBMRATb  LeneHanpaBneHHbld  MOUCK
XUMMUYECKON MHDOPMaLMK B pasnmMYHbIX MCTOYHUKAX (Hay4Has n y4ebHOo-Hay4YHas
nuTepaTtypa, cpeactBa MaccoBoM WHdopmauun, ceTb WHTepHeT u gpyrue),
KPUTMYECKN aHanM3MpoBaTb XMMUYECKy0 MHOpMauuo, nepepabartbiBate ee u
ncnonb3oBaTb B COOTBETCTBMM C MNOCTaBIIEHHOW y4ebHON 3agaven

15

CchopMnpoBaHHOCTb YMEHWS MPOrHO3UPOBaTb, aHanM3npoBaTb M OLIEHUBATb
MHpopMaLMIO C NO3MLMIA 3KOMNOrnYeckon 6e3onacHoCTN NocneacTBuin ObITOBOM U
NPOV3BOACTBEHHOM [OEeATEeNbHOCTM YerioBeKka, CBsI3aHHOW C nepepaboTkoi
BeLlecTB; ChOPMUPOBAHHOCTb YMEHUI OCO3HaBaTb OMACHOCTb BO3AEWCTBUSA Ha
XVBble OpPraHu3mbl OMpeferieHHbIX BELeCTB, MOHUMas CMbICIT MokasaTens
npeaenbHorM AOMYCTUMOW KOHLIEHTPaUUKW, U MOACHATb Ha npumepax crnocoObl




YMEeHbLUeHNA W npegorepalleHna nx BpenHoro BO34ENCTBNA Ha OopraHmn3m
yenoBeka

Tabnuuya 15.5

[MepeyeHb anemMeHTOB coagepxaHus, nposepsaemblx Ha EM3 no xumum

Koa [poBepsaeMbIn aneMeHT coagepxaHus
1 TeopeTnyeckmne 0CHOBbI XMUMN

1.1 CrtpoeHue BewectBa. CoBpeMeHHasi Mogenb CTpoeHust atoma. Pacnpenenexve
3NEKTPOHOB MO 3HepreTudecknMm ypoBHAM. Knaccudukaumss XMMUYECKUX 3NIEMEHTOB.
Ocob6eHHOCTM CTPOEHUS 3HEPreTMYECKUX YpPOBHEW aToMOB (S-, p-, d-anemeHTOoB).
OcHoBHOE U BO3BYXAEHHOE COCTOSIHUSA aTOMOB. JMEKTPOHHasi KOHurypaumsi atoma.
BaneHTHble aneKTpOoHbI

1.2 Mepunoguyeckas cuctema xumumdeckmx anemeHToB [.M. MenpeneeBa. dusnyeckui
cmbicn lNepuogmyeckoro 3akoHa [O.U. Menpeneesa. [lMpuymHbl M 3aKOHOMEPHOCTM
W3MEHEHNs1 CBOWCTB 3MIEMEHTOB M WX COEAMHEHUM MO nepuogam W rpynnam.
3aKOHOMEPHOCTN B U3MEHEHUU CBOMWCTB MPOCTbIX BELLECTB, BOOOPOAHbLIX COEANHEHUN,
BbICLLMX OKCMAOB U rMOPOKCUO0B

1.3 BaneHTHOCTb. QnekTpooTpuuatenbHocTb. CTeneHb OKUCHEHUS

1.4 Bugbl xumnyeckon cBa3wM (kOBaneHTHasi, MOHHasA, MeTannuyeckas, BOAOPOAHAas) U
MexaHn3Mbl ee obpasoBaHusa. MexmonekynspHole B3aumogencTeus. BewecTsa
MOMEKYNSIPHOTO U HEMOSEKYNAPHOro CTPOEHMUS. Tunbl KPUCTanMMYeCKUX peLueTok.
3aBMCMMOCTb CBOMCTBA BELLECTB OT TUMa KPUCTaNIM4YECKON peLueTku

1.5 Xummyeckaa peakumda. Knaccudumkaums XMMUYECKMX peakumin B HEeOopraHuM4eckom W
OpraHn4yeckon xmMMmm. 3aKoH COXpaHeHUs MacChbl BELLLECTB

1.6 CKopocCTb peakuuu, ee 3aBUCMMOCTb OT pasfnyHbIX (hakTopoB

1.7 TennoBble 3hPEKTbI XMMUYECKUX peakLmin. TepMOXUMUYEcKMe ypaBHeHNs

1.8 ObpaTtumble peakumn. Xummudeckoe paBHoBecue. PakTopbl, BNUSIOLLME HA COCTOSHME
Xummyeckoro pasHosecud. MpuHumn Jle WaTtense

1.9 OnekTponutuyeckasl guccoumaums. CunbHble 1 cnabble anektponutbl. Cpega BOAHbIX
pacTBOpPOB BELIECTB: KuUCras, HenTpanbHas, uwenodHas. CTeneHb Auccoumauumm.
Peakuuun noHHoro obmeHa

1.10 M'mpponns conen. WoHHoe npousBegeHne BoAdbl. BogopogHbih nokasatens (pH)
pacTtBopa

1.11 Cnocobbl BbIpaXXEeHUST KOHLUEHTpauuM pacTBOPOB: MaccoBas A0Ns pPacTBOPEHHOro
BeELLecTBa, MONsipHas KOHUeHTpauus. HacblleHHble N HeHacblWeHHbleE pPacTBOpbI,
pactBopumMmocTb. Kpuctannorngpatbl

1.12 OKkucnMTEnbHO-BOCCTaHOBUTENBHbIE peakumun. [loBeaeHne BeLeCcTB B Cpeax C pasHbiM
3Ha4eHmeM pH. MeToabl aneKkTpoHHoro 6anaHca

1.13 OneKTponn3 pacTBOPOB U pacnsiiaBoB conen

2 OCHOBbI HEOPraHNYECKOW XMUMN

2.1 Knaccudpukauusa HeopraHuyeckux coeavHeHUn. HomeHknaTtypa HeopraHuyeckmnx




BeLLlecTB

2.2

XnMnyeckme CBOWCTBA BaXXHEWWIMX MeTanmnoB (HaTpui, Kanui, KanbUWiA, MarHum,
antoMUHWIA, LUMHK, XpPOM, Xene3o, Meab) U ux coegmHenmin. Obwme cnocobbl NonyyYeHus
MeTansnos

2.3

XnMmuyeckme CBOMCTBA BaXXHEWLWMX HeMeTannoB (ranoreHoB, cepbl, a3oTa, docdopa,
yrnepoga W KpeMHUs) U WX COEAMHEHMIN (OKCMAOB, KMcrnopogcodepXalimx KUcrorT,
BOAOPOAHbIX COEAUHEHNN)

2.4

eHeTnyeckas CBA3b HeopraHn4yeCcknx BeWwecCcTB, npuHaanexawnx K pasindyHbiM
Kiiaccam

2.5

MoeHTudukauma  HeopraHM4eckmx coeauvHeHun. KavecTBeHHble  peakuuMm  Ha
HeopraHM4eckne BeLECTBA U MOHbI

OCHOBbI OpraHN4eckon XMMmmnm

3.1

OCHOBHbIe MONOXEHNs1 TEOPUM XUMUYECKOTO CTPOEHUSI OpraHnyYeckux coegnHeHun A.M.
bytnepoBa. YrnepogHbli CKeneT OpraHM4yeckon Monekysnbl. KpaTHOCTb XMMUYECKON
cBaan, O- n T-CBA3U  spi. sp’ sp-rubpuamsauuv opGuTaneil aToMOB yrhepoaa.
3aBMCMMOCTb CBOWCTB BELIECTB OT XMMWUYECKOro CTpOeHMst mornekyn. [omonoru.
"omonornyeckuit psa. somepus n nsomepsl

3.2

MoHaTne o dyHKunoHanbHom rpynne. OpueHTaLMOoHHbIE 3¢pdeKTbl 3aMecTUTENEN

3.3

lMpeactaBnenHne o0  knaccudmkaumm — opraHuyeckux — Belwlects.  HomedknaTypa
OpraHM4yeckux CoeAMHEeHUn (cucTemaTmyeckas) u TpUBMANbHbIE HA3BaHUSA BaXKHEMLLMX
npeacTaBuTenen KrnaccoB OpraHNYeCckux BeLLecTB

3.4

CeoboaHopagukanbHbI U MOHHBIA MexaHu3Mbl peakuuun. [oHaTue o Hykneodune n
anektpodune. MNMpaeuno MapkosHukoBa. MNpasuno 3anuesa

3.5

AnkaHbl. XuMWYecKMe CBOWCTBa aslkaHoB: ranoreHnpoBaHue, agernapupoBaHue,
TEPMUYECKOE pa3sioXXeHune, KpeKuHr, mnsomepusauund, ropeHue. I'IonyquMe alrikaHoB.
LlMKﬂoaJ'IKaHbI. Cneu,mcbwka CBOWCTB LMKMOANKaHoB C MarbiM pasMepomMm uUumKna.
Peakuuu npucoeanHeHna n pagukaribHoro 3amMmeleHmnsa

3.6

AnkeHbl. XuMudeckue CBOWCTBA: peakumy npucoeauHeHus  (ranoreHvpoBaHue,
rMapvpoBaHue, ruaporanoreHupoBaHve, rmgpartauus), rOpeHusl, OKUCMEHUs W
nonumepusaumm. MNpombiwneHHsle 1 nabopaTopHble CNOCOOLI NONYYEeHUs ankeHoB

3.7

AnkagueHbl. XMMUYeckMe  CBOWCTBA  alnkadMEHOB:  peakumMum  NpUCcCoeaMHEHUs
(rmaopvipoBaHue, ranoreHMpoBaHWE), TOpeHus u  nonumepusauun. [onyveHue
ankagueHos

3.8

AnKuHbl.  XUMMYecKne CBOWCTBA: peakunn npucoegnHeHUA (FaJ'IOFeHI/IpOBaHVIe,
rmapuposaHue, rmaparagua, I'VI}J,pOraJ'IOFGHVIpOBaHVIe) Kak  crnocob nony4yeHud
nonnumMmepoB N OpYyrux norfie3HbIX NpoayKTOB. Peakuun 3amelleHus. I'opeHMe aueTuneHa
KaK WUCTOYHUK BbICOKOTEMMNEPATYPHOro nnamMeHn Ona cBapkum W pe3kn MeTansos.
I'IpmmeHeHme aueTuneHa

3.9

ApeHbl. Xumuyeckne cBoncTBa OeHsona: peakumvm 3nekTpoUbHOro 3ameLLeHus,
npucoeamHeHus (rmgpvpoBaHue, ranoreHnpoBaHue). Peakuns ropenus. OcobeHHoCTU
XMUMUYECKUX CBOWCTB Tonyona. [lonyvyeHne ©OeH3ona. OCOBEHHOCTN XUMWUYECKUX
cBoncTB ctupona. onumepusaums ctupona. Cnocobbl MonyyeHuss U nNpYMeHeHue
apomaTtunyeckux yrnesoaopoaoB

3.10

CnupThbl. [NpegenbHble 0QHOATOMHbIE CIMPThI. XMMUYECKMe CBOWCTBA: B3auMOLENCTBUE
C HaTtpuem kak cnocob  yCTaHOBMEHUS  HanMWyus  TMAPOKCOrpymnbl, C




ranoreHoBogopodaMuM  Kak  Ccnocob®  nonydeHus  pacTBOpUTENEN, BHYTpU- 1
MeXMoneKkyndpHaa nernaparadua. PeaKu,vm ropeHuda. I'Ionyqume dTaHona: peakuuda
6po>|<eH|/|;| FMHOKO3blI, rmapatauma 3TuneHa. ATuneHrnukonb U muuepmnH  Kak
npegcraBuTeNnn npeaernbHbIX MHOFOATOMHBLIX CMMPTOB

3.11

deHon. Xumunyeckne cBOMCTBA (peHona (peakumum C HaTPUEM, FMOPOKCUOOM HaTpus,
©pomowm). Mony4deHne eHona

3.12

Anbgernabl.  XUMUMYECKME CBOWCTBa MNpedenbHbiX anbAerngoB: mMOopupoOBaHUE;
KayecTBEHHblE peakuum Ha kapboHunbHyo rpynny (peakuus "cepebpsiHoro 3epkana”,
B3aumopencTeue ¢ rugpokeugom mean (). MonydeHne npepenbHbiX anbaeruaos:
OKMCIeHVEe CMNUPTOB, rMapaTaums aueTuneHa. AUeTOH Kak npeacTaBUTENb KETOHOB.
OcobeHHOCTU peakLnn OKUCTIEHUS aLeToHa

3.13

Kapb6oHoBble KNCNOTbl. XMMUYECKMe CBOMCTBA nNpeaefbHbIX OAHOOCHOBHbIX KapbOHOBLIX
kncnot. OCOBGEHHOCTU XUMMYECKUX CBOWCTB MYpPaBbWHOW KUCNOTbl. [lonydeHue
npegenbHbIX OAHOOCHOBHbLIX KapOOHOBBIX KWCMOT: OKUCMEHME arkaHoB, arkeHoB,
NnepBUYHbIX CMMPTOB, anbAernaoB. Beicluve npegensHble U HenpeaenbHble KapboHOBLIE
KUCNOThI

3.14

CnoxHble acupbl 1 xupbl. Cnocobbl NonyvyeHns CnoXHbix 3acupos. O6GpaTMOCTb
peakuun atepudukaumn. NpruMeHeHne CnoxHbix 3UPOB B NULLEBON U NapdoMepHoOn
NPOMBILLNEHHOCTU. XKUpbl Kak CnoXHble 3upbl MMULEeprMHa U BbICLUMX KapBOHOBbIX
Kncnot. Xumuyeckne CBOWCTBA KMPOB: rmapvpoBaHue, okucrneHue. mgponus, unm
OMbIfIEHME, XKNPOB Kak Cnocod MPOMbILLNEHHOIO MOMYyYEHNS CONen BbICLLNX KAPOOHOBbLIX

KMCIOT. Mpena KaK COJ11 BbICLLUNX Kap60HOBbIX KUCIOT

3.15

XvMunYeckne CBOWCTBA MMIOKO3bl: peakummn ¢ ydacTueM CnupToBbIX U anbOernaHon rpynn
W MONOYHOkMcroe  BpoxeHue. [lpuMeHeHWe  [MOKO3bl, €e  3Ha4yeHne B
Xn3HedeaTenbHoOCTH opraHuama. Oncaxapugbl: caxapoasa, marnbTO3a.
BoccranaBnvBaroLwme n HeBoccTaHaBnNuBawLme aucaxapugel. [mgponus gucaxapvaos.
Monucaxapwabl: kpaxmarn, rnukoreH. CTpoeHne MakpoMOIeKyrn Kpaxmana, rfmkoreHa u
uenntonosbl. du3nyeckme CBONCTBA Kpaxmana v Lennonosbl. XMMnyYeckne CBOWCTBA
Kpaxmana: rugponus, KavecTBeHHas peakuuss C MoAoM. XMMUYeckMe CBOWCTBa
Lennonosbl: rmaponus, nonyvyeHve acupos Lennonosbl. [oHaTMe 06 MCKYCCTBEHHbIX
BOSMOKHaxX (BMCKO3a, aueTaTHbIN LIEerK)

3.16

AMUHBI. AMWHBI KaK opraHuMyeckne OCHOBaHWUA: peakuuMm ¢ BOAOW, KUCMOTaMu, peakuus
ropeHus. AHUNWH Kak nNpeacTaBuUTeNb apoMaTUYeCcKMX ammHOB. XMMUYECKMe CBOWCTBA
aHWnMHa: B3aMMOAEWCTBME C KucnoTamu, GpomHoM BoAown, okucrieHue. [lonyyeHue
aMUHOB  ankunMpoBaHMeM amMMuMaka W  BOCCTaHOBMEHUEM  HUTPOMPOU3BOAHbIX
yrneBoAopoaoB

3.17

AMUHOKMCNOThLI U Gernkn. AMMHOKUCIOTBI Kak aM(OTEpPHbIE OpraHM4Yeckne CoeanHeHMs.
OCHOBHblE aMMHOKUCIIOTbI, OOpasylowune ©Oenku. Xumudeckne cBoWcTBa OGENKOB:
rmoponus, geHatypaumsi, kKa4eCTBEeHHbIe (LBETHbIE) peakuun Ha 6enkum

3.18

CTpoeHI/Ie N CTPYKTypa noinmmMmeposB. 3aBNCMMOCTb CBOWNCTB nonnmMepoB OT CTpPOEeHUA
MOIeKyrn. OcCHoBHble cnocoObl nony4eHna BbICOKOMOJIEKYNAPHBbIX CoeaMHEHWIA: peakunn
nonnMepunsaummn n nonMKoHgeHcauunn. Knaccmcbwkau,m BOJ1IOKOH

3.19

VoeHTudukaumnsa opraHmyeckux coeguHeHuin. PelleHne akcnepuMeHTanbHbIX 3aday Ha
pacno3HaBaHME OpraHNYecKnX BELLLECTB

3.20

MeHeTnyeckasn cBA3b MeXxay Knaccamm opraHn4eckux coeNHEeHUNn

XUMUA U XKU3Hb

4.1

Xvmusa B NOBCedHEBHOM xun3HW. [paBuna 6e3onacHon paboTbl C e4KNMMK, FOPHYMMUN 1




TOKCUYHbIMU BellecTBamMu, cpeacreamm ObITOBOM XMUK

4.2

Xumms n 3gopoBbe. XUMUS B MeauuuHe. XUMUS U CenbCKoe XO3§MCTBO. XMMUS B
NPOMbILLIIEHHOCTU. XUMUS N SHEepreTuka: NpMpoAaHbIA U NOMYTHBIN HEeMTSAHOM rasbl, UX
coctaB M ucnonb3oBaHue. CoctaB HedpTU N ee nepepaboTka (NMPMPOOHBIE UCTOYHUKK
yrneBoAopoaoB)

4.3

Xnmuna n akonorms. XmMnyeckoe 3arpsi3HeHue oKpyKaroLlen cpefpbl U ero nocneacteus.
OxpaHa rungpocdepbl, MoYBbl, aTtMocdepbl, rnopel U ayHbl OT XUMUYECKOrO
3arpasHeHus. [pobnema oTxoaoB 1 NO6OYHBLIX NPOAYKTOB. ANbTEPHATUBHbBIE UCTOYHUKN
3Hepruu

4.4

O6wwme npeacTaBneHns 0 NPOMBbILLIIEHHbIX cnocobax NonyyYyeHnss XMMUYECKUX BELLEeCTB
(Ha npumepe npou3BOACTBA amMmuaka, CEpHOW KWUCMOTbl). YepHas u LUBeTHas
mMeTannyprusi. CTeKno n cunukatHasi NPOMbILLNEHHOCTb. [1poMbILLeHHasa opraHmyeckast
xumus. Cbipbe AN OpraHN4eCckon NPOMBbILLIIEHHOCTH

Tunbl pacyeTHbIX 3aga4y

51

PacueTbl macchl BellecTBa unn obbema rasos Mo M3BeCTHOMY KOJn4ecTBy BeLLEeCTBa,
mMmacce unm o6bemy OHOIro U3 y4acTBylLIMX B peakunn BelecTB

5.2

PacueTbl Tennosoro adpdekra peakumm

5.3

Pac4yeTbl 06bEMHbBIX OTHOLLEHWI rAa30B MPU XMMUYECKUX peaKLnsIX

54

PacueTbl macchl (06bema, konmMyecTBa BeLLECTBA) NPOAYKTOB peakuuu, ecnv OgHO U3
BELLECTB JaHO B U30bITKE (UMEEeT NpuMecHu)

55

Pac4yeTbl MaccoBon nnn obbeEMHOM OONU Bbixoada npoayKkrta peakuumn OT TeopeTU4ecKkun
BO3MOXHOIo

5.6

PacueTbl maccel (06bema, konuyecTsa BellecTBa) NMPOAYyKTa peakuuu, ecrnm OAHO U3
BELLleCTB JaHO B BMAe pacTBopa C ornpefeneHHOM MaccoBOW [oNen pacTBOPEHHOro
BellecTsa

5.7

PacueTbl ¢ UcCnonb3oBaHMEM MOHATMI "MaccoBas fons", "mMonsipHasi KOHUeHTpaums",
"pacTBOpMMOCTL"

5.8

HaxoxgeHne mornekynapHon opmyrbl OpraHMYeckoro BeLlecTBa Mo ero MoTHOCTU U
MacCOBbIM J0SIIM 3fIEMEHTOB, BXOASALMX B €r0 COCTaB, UM Mo NpoaykTaM CropaHus
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